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EPON’ 828... from TOP to BOTTOM, 


the recognized performance standard for liquid epoxies 


Ever since its introduction a decade ago, 
Shell Epon 828 has set the pace as a uni- 
form thermosetting plastic with a remark- 
ably wide range of applications . . . from 
high-flying missiles to underground glass 
fiber pipe and pipe coatings. No other 
resin polymer combines such outstanding 
uniformity with so many other desirable 
properties 

A pourable liquid at room temperature, 
Epon 828 is a 100 per cent reactive resin 
that gives unexcelled performance in wet 


lay-up laminating of glass fiber, in potting 
and encapsulating electronic components, 
in casting, and in surface coating. In ad- 
hesive formulations, Epon 828 makes 
extremely strong bonds with metal, wood, 
glass, and many plastics . . . stronger often 
than welds or rivets. 


Epon 828 is used in the manufacture of 


many products, new and old, such as 
boats, tools and dies, aircraft, commercial 
adhesives, and vinyl stabilizers. It is a 
principal ingredient in surface coating 


Epon puts the power in plastics 


SHELL CHEMICAL CORPORATION 


PLASTICS AND RESINS DIVISION 


Western District 
10642 Downey Avenue 
Downey, California 


East Centr 


1578 Uni 


Central District 
6054 West Touhy Avenue 
Chicago 48, Illinois 


a! District 

n Commerce Bldg. 
Cleveland 14, Ohio 

IN CANADA; Chemica! Div 


ted, Toronto 


formulations that give films of almost un- 
paralleled resistance to abrasion, impact 
and the attack of solvents, alkalis, and 
acids. A new and fast-growing use is 
in industrial floor surfacing compounds. 


7 7 y 


The unequalled uniformity of Epon 828 
assures formulators of this wide range of 
applications. Only Shell Chemical offers 
you a complete line of epoxies. Write to 
your nearest Shell Chemical district office. 




















1100 HP! 


New Solar gas turbine offers small size, 
light weight, greater fuel efficiency 


SOLAR’S REMARKABLE NEW 1100 hp Saturn 
gas turbine represents an important 
forward step in gas turbine fuel effi- 
ciency — requiring only .63 pounds of 
fuel per hp hour. The engine is 
extremely lightweight, averaging less 
than 1/10th the weight of conventional 
engines of similar hp; it occupies only 
about 51 cubic feet; it starts instantly 
and takes full load without laboring in 


temperatures from —65F to 130F, even 
after long periods of standby service. 
And the new Solar Saturn engine will 
operate on a wide variety of fuels. 
Today, proven-in-service Solar gas 
turbines—ranging from 50 to 1100 hp 
—are creating new standards of per- 
formance and reliability. As propulsion 
units for boats, as a dependable power 
source for electric generators, as high- 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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efficiency pumps and in other applica- 
tions...Solar gas turbines are saving 
time and money for hundreds of satis- 
fied users. For a new gas turbine 
brochure, write to Dept. G-154, Solar 
Aircraft Company, San Diego 12, Calif. 





SOLAR 


AIRCRAFT COMPANY 














This New, Little Bird 


Can Fly at 
6000 RPM 


Here is a Bird Continuous Solid Bowl Centrifugal with all the operat- 
ing advantages and economies of its larger and older brothers — and 
with a 6-inch boul. 

Use it whenever you can cash in on continuous, low cost solid-liquid 
separations involving moderate volumes*, or limited space, or extra 
powerful separating forces. 

Use it, also, as one of the handiest and most effective tools for experi- 
mental and development work you can have in your laboratory. Bowl 
and conveyor are cantilever supported for quick and easy servicing. 

Write for detailed information and production and cost estimates. 


BIRD MACHINE'S 


3% But do not underestimate the capacity of this small Bird. ( JQ” YEAR 


Considering its size it has the appetite of an ostrich. OF SERVICE TO INDUSTRY 


BIRD MACHINE COMPANY « South Walpole, Mass. 
Regional Offices: EVANSTON, ILLINOIS + ALAMO, CALIFORNIA ATLANTA 9, GEORGIA 


ea tus ae Pee? 
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LINK-BELT Roto-Louvre coolers 


SAVE UP TO 6 O ya *K 
"ea 


OF WASTE HE 














RECIRCULATION 
—_ AIR AT AMBIENT 
COOLED PRODUCT 


Shewn is the Link-Belt Roto-Louvre cooler 
with super heat recovery. A_ single-pass 
arrangement is available for situations not 
requiring such a high heat return, 


Material enters 2 After first pass 3 After second 
at 1800 F. over material, air pass, air temperature 
temperature is 700- is 900-1000 F. 
800 F. 








recovered 





% of heat 




















— Only the Link-Belt Roto-Louvre 


30 40 50 60 70 
‘* of air inlet temperoture to feed material temperature 
cooler recovers so much heat 





for use in subsequent processing 


All figures used here are relative. Actual 
results depend on such variables as material 
size, specific heat, temperature range, duct 


Es St PRE ST, The higher cooling efficiency of Link-Belt Roto- 
Louvre assures a higher return of heat every time. 
And if desired, air can be passed over the material a 
second time, permitting heat recoveries up to 60% 

The Roto-Louvre is the only cooler that produces 
such a uniformly cooled product. And because ma- 
terial rolls gently over itself, no degradation occurs 
from lifting and cascading. This same gentle rolling 
action also prevents abrasion to the louvres. 

The inherent superiority of Roto-Louvre design 
also produces economies of installation and main- 
tenance. The unit occupies up to 50% less space than 


om other types of coolers. In addition, it is mounted 
Li N K: ©, os - E LT parallel on its trunnions—won’t become misaligned. 
us For a complete report on the cooling efficiencies of 

Roto-Louvre, contact your Link-Belt office. 


COOLERS * DRYERS * ROASTERS Visit Our Exhibit, 27th Exposition of Chemical Industries, 
Coliseum, New York, Nov. 30-Dec. 4, Space No. 165 





LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. 
Representatives Throughout the World. 
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BAKER PERKINS 
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IN BOOTHS 560-609 AT THE 
27TH CHEMICAL EXPOSITION 


BAKER PERKINS wit pisptay New 


MIXING AND CENTRIFUGAL MACHINERY 
DESIGNED AND BUILT TO BETTER SERVE 
THE CHEMICAL PROCESS INDUSTRIES 

> NEW VERTICAL BATCH MIXERS 


> NEW INTERNAL PRESSURE 
UNIVERSAL CENTRIFUGALS 


> NEW VERTICAL PUSHER 
TYPE CENTRIFUGALS 


> NEW CONTINUOUS MULTI-STAGE 
BASKET PUSHER TYPE CENTRIFUGALS 


> NEW DEVELOPMENTS 
IN KO-KNEADER 
CONTINUOUS MIXERS 
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FREE—NEW 36 PAGE TECHNICAL HANDBOOK ON PVC PIPE—SEE COUPON 


NOTHING PIPES LIKE 


no rust, no rot, no corrosion... 
no other pipe does the job so trouble-free 
so permanently, at so little cost! 


Industry's toughest piping problems are being solved faster, more easily and 
more economically than ever before by today’s great trend to KRALOy Plastic 
Pipe. Engineers and contractors have found that KRALOY PVC Plastic Pipe 
meets virtually every piping need and solves corrosion and maintenance prob- 
lems that no metal pipe or other materials can handle. 

Unaffected by electrolysis, highly resistant to salt water scale and most all 
common acids, KRALOY not only avoids rust-outs and metal deterioration fail- 
ures—but most important in meeting budget specifications, it is cheaper to 
install and maintain. 

Light in weight (1% that of steel), KRALOY’S ease of making joints and 
bending simplifies transportation, handling and laying—saves up to 50°% on 
installation costs! 


SMOOTH WALLS = HIGHER "“C” FACTOR, FASTER FLOW 
Quality protected by continucus laboratory control—today’s KRALOY Pipe pro- 
vides both normal and high impact strength. Precision extruded, KRALOY’S 
' smooth, highly polished mirror-finish walls reduce friction, permit faster, freer 
KRALOY PVC Plastic Pipe with plastic valves and flow that delivers up to 20% greater volume than metal pipe ...even permits 
fittings installed in the photographic laboratory at use of smaller pipe sizes! And KRALOY permanently retains these superior flow 
the U.S. Air Force Missile Test Center, Patrick qualities. Underground or aboveground —for liquid or use as conduit —when 
AFB, Florida. KRALOY is unaffected by most all your requirements call for long life, corrosion and trouble-free pipe —specify 
common acids. KRALOY PVC Plastic Pipe. Available in all sizes from 44” to 12” with plastic 
valves and fittings. 
Send for KRALOY’s new FREE 36 page Technical Handbook on PVC pipe. 
filled with information including flow charts and a corrosion resistance chart 
covering more than 160 acids. Kraloy Plastic Pipe Co., Inc., 
Dept.ChE-11, 4720 East Washington Boulevard, Los Angeles 
22, California. 


Kraloy Plastic Pipe Co., Inc., Dept. ChE-11, 

4720 East Washington Blvd., Los Angeles 22, Calif. 
Gentlemen: Please send me a copy of your new 
FREE 36 page Technical Handbook on PVC pipe. 


Zone State 


— _s ‘ y . 4 
Swimming pool water filters as installed at one of | = D A | ® ) 
the leading Miami Beach hotels using 6” KRALOY NOTHING PIPES LIKE a A aan e 
PVC Plastic Pipe. Note solvent-welded joints to SM ee 
fit all requirements of the installation. . 
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Foxboro Pneumatic Consotrol Control Panel at Hercules 
Powder Company, Burlington, N. J. This Foxboro panel is 
arranged in a 180° arc so operators can spot warning 
lights from any position. Continuous air purge in control 
room eliminates need for explosion-proof electrical 
switches, alarms, and signal lights. 


haga 
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Hercules Powder Company reports: 





175 Pneumatic Consotrols* 
on stream three years 
“—not a single 

unscheduled shutdown" 





At the Hercules plant in Burlington, New Jersey, they’re produc- 
ing millions of pounds of di-methy! terephthalate a year. Foxboro 
Pneumatic Consotrol indicators, recorders and controllers pro- 
vide the instrumentation for the entire multi-million dollar plant. 





Hercules operators find their Consotrol instruments perfect for 
the job. They like the + 1% accuracy of control they get. What’s 
more, they’re able to service an M 58 Consotrol Controller — 
even to a complete disassembly — and have it back in opera- 
tion in just a few minutes. And they can convert a Consotrol 
indicator to a recorder by simply inserting a chart drive 
mechanism. 


Get the full story on these low-maintenance, accurate 
Consotrol Recorder-Controllers before you design your next 
control system. Write for Bulletin 13-18 — it has all the details. 
The Foxboro Company, 3611 Neponset Ave., Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF. 


pneumatic Consotrol instrumentation 
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Harbison-Walker 


withstand severe conditions .. . 


Longest service and lowest maintenance costs largely 
depend upon the best selection and use of refractor- 
ies. The schematic drawing here shown, illustrates 
typical brand selections for severe conditions in var- 
ious sodium silicate furnaces. The brands indicated 
for each location possess the chemical and physical 
properties needed for longest service for that particu- 
lar position. Other Harbison-Walker brands provide 
alternate selections for less severe conditions. 
Harbison-Walker produces all the different kinds 
of refractories needed to most closely equalize each 
other in service. Their proper selection and use as- 


sures longest campaigns, and minimum overall costs, 
in furnaces producing various classes and composi- 
tion ratios of alkali to silica. 

Your experience and comprehensive knowledge of 
your operating conditions, and the availability of 
these quality-controlled refractories of known prop- 
erties and performance records, affords the means of 
selection for the best results. 

Harbison-Walker freely offers the cooperation of 
the Technical Service Department in choosing the 
refractories for greatest economy in each specific ap- 
plication. 


Some HARBISON-WALKER BRANDS especially suited for 
the rigorous conditions of sodium silicate furnaces 


is the magnesium silicate 
checker brick which continues making splendid rec- 
ords. Also included in the category of basic refractor- 
ies for use in regenerators are several periclase com- 
positions having bonds of forsterite, magnesium- 
aluminate and duo-spinels. 


used for many years in crowns, is 
regarded as standard at many plants. 


serves with excellent results in 
the upper side walls and crowns of metasilicate fur- 


naces, 


consists of corundum 
bonded with mullite and has a total alumina content 
of 90%. It is used with benefit, surpassing many 
other refractories, in port necks and paving, jambs 
and sills and around tapping holes. 


are special dense, 
extra hard-fired, super-duty fireclay brick, fully sta- 
bilized in their alumina content to mullite, with 
residual cristobalite. It is exceedingly low in porosity 
and permeability. Its properties commend it for com- 
plete side walls of furnaces producing ortho-sodium 


silicates. 


| OTHER PRODUCTS. | Among the complete range 


of refractories widely used in this industry are Har- 
bison-Walker brands of high duty fireclay brick and 
super-duty fireclay brick. These may be furnished 
from any one of many locations, thus facilitating de- 
livery time, and reducing transportation costs. 


Harbison-Walker insulating fire brick and other 
insulating materials of all classes serve advantag- 
eously in various applications of sodium silicate fur- 
naces. 


Harbison-Walker makes the complete range of 
castable refractories, a number of which are in reality 
specialized for use in certain parts of sodium silicate 
and glass furnaces. They provide a selection of mate- 
rials as serviceable as prefired refractories, for mono- 
lithic constructions of a difficult or complex design. 


The Garber Research Center 
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for SODIUM SILICATE FURNACES 


assure longest service and lowest cost 


TYPICAL BRAND SELECTION FOR BEST SERVICE UNDER SEVERE CONDITIONS IN SODIUM SILICATE FURNACES 





H-W Mullite 





Dialite Dot 
or Varnon S 
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Harbison-Walker Refractories Company 


AND SUBSIDIARIES 
GENERAL OFFICES: PITTSBURGH 22, PENNA. 


World's Most Complete Refractories Service 
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ASHCROFT 
PNEUMATIC TRANSMITTERS 
lower costs...reduce maintenance 


... provide tighter control 


These new transmitters are designed around (1) a powerful, 
efficient relay with sensitivity high enough to operate con- 
trollers, and (2) a simple, dual Bourdon tube motion-bal- 
ance system. High sensitivity permits the use of narrowest 
proportional band settings on controllers and allows instant 
controller response to deviations from set point. With a 
shorter transmission lag, automatic corrective action starts 
before the deviation becomes critical. 
In manual control systems, these new Ashcroft Transmitters 
(teamed with suitable receivers) make it practical to operate 
boilers at the most efficient level. In wet processing opera- 
tions, fractionating columns yield a purer product. Highly 
suppressed Ashcroft Short Span Transmitters are so sen- 
sitive they can “judge” entire control loops and detect any 
errors in the system. 
Basically a 6” cube, lighter than most 812” pressure gauges, 
these climate-proof Ashcroft Transmitters are simple to 
Ashcroft Non-Indicating Pneu- install in cramped locations, are most readily accessible for 
nage inate dio adjusting or service. Calibration is extremely easy, with 
in pressure and temperature : i A pale 4 
types, each in regular and linearity checking entirely eliminated. Most parts in all types 
short span. Operation is on in the line are interchangeable. Ask your nearby Ashcroft 
3:15 psi or 327 a sie Gauge Distributor about the lower initial costs and other 
savings that follow when you install Ashcroft Non-Indicat- 
ing Pneumatic Transmitters. Send for Bulletin 361. 





mm ASHCROFT PNEUMATIC TRANSMITTERS 


© A product of 


MANNING 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


Ni IYOOW 9 
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Modern techniques bring new benefits 


Whatever is new in metallurgy, welding, or testing is sure to absorb the attention of Downingtown ex- 
perts—especially when it helps us produce better processing equipment for you. Here are some of the 
modern techniques you would see on a trip through our shop. Write for handy index to the ASME Code. 


Skin-deep— When paint thickness is vital to prod- Ej] Fresh from the oven — Heated to 250°F to drive out 
uct protection against corrosion, this instrument tells us water vapor, these welding electrodes won’t contaminate 
exactly how thick the paint application is. weld metal or adjacent plate with water-released hydrogen. 


Sniff! Sniff!— No leaks here...if there were, the 'D | A penetrating analysis—Special dye, sprayed on 
Halide leak detector would react fast as it sniffs the seams weld after back-chipping, reveals microscopic cracks so 
and joints of a vessel pressurized with gas. they can be eliminated before weld is completed. 


Downingtown Iron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Milwaukee 
Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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HEART OF THE NATION'S LARGEST SILICON POWER RECTIFIER IN- 
STALLATION is the silicon rectifier tray, shown here being discussed by 








W. S. Heston (left); General Electric, and Donald E. Springer, Chief 
Engineer for the Hooker Chemical Corporation, Niagara Falls, New York. 


Built by General Electric for Hooker Chemical Corporation 


Nation’s Largest Silicon 


SILICON RECTIFIER EFFICIENCY 
IMPROVES POWER OUTPUT, 
REDUCES EXPENSIVE DOWNTIME 
ON CONTINUOUS PROCESS LINE 


As the trend in the Northeast from 25-cycle to 60-cycle 
power gained momentum, Hooker Chemical Corporation 
had to modernize its power conversion system. As a 
result, Hooker’s Niagara Falls, New York, plant in- 
stalled the largest silicon power rectifier system in the 
nation 
and built by General Electric. 

The four 96-tray silicon rectifier circuits of the 
system were designed to replace 12 rotary convertors. 


with equipment completely system-engineered 


The rectifier system services 55 per cent of the plant’s 


Hooker Type S cells, which produce chlorine, caustic 
soda and hydrogen, and 24 per cent of Hooker’s power 
consumption at Niagara. 
For this continuous process line, operating 24 hours 
a day, seven days a week, the basic simplicity and effi- 
ciency of the General Electric silicon rectifier system 
was explained this way by Donald E. Springer, Hooker’s 
chief engineer: “The silicon rectifier system will save 
space and lower maintenance and operating costs appre- 
ciably. Replacement of the silicon rectifier tray is a 
matter of seconds, and does not involve downtime of the 
unit. 

“There are no large moving masses, no noise, less 
heat. We expect the system to provide about 5 per cent 
more usable power output than the rotary convertors.” 

















ABLE SYSTEM CIRCUIT PROTECTION and meter- ADJUSTABLE, AUTOMATIC DC CURRENT control SIMPLICITY of G-E air-cooled silicon 
s furnished by G-E metal-clad switchgear. Vertical of the load by a G-E Pyranolf Inductrol voltage regu- rectifier design permits tray removal in 
design provides greater safety, easier maintenance. _lator helps assure more accurately-controlled power. seconds, requires no system downtime. 





4ERAL ELECTRIC DC CURRENT TRANSFORMERS REMOTE CONTROL of four circuits is permitted with SILICON RECTIFIER SYSTEM OPER- 
uce system installation cost, increase safety. The G-E main control panel. Separate control panels for ATES Hooker Type S-3A cells, similar to 
ent transformers are used in metering circuits. each circuit help assure more efficient use of power. these, for chlorine-caustic soda process 


=ower Rectifier System 


om AC to DC, the silicon rectifier power system was result for Hooker was a more simplified, efficient and 
signed with General Electric equipment to help assure — eegnomical electrical system. 

e most economic use of electric power. Adjustable, ; 

tomatic DC current control of the load to within 
1% is accomplished by a General Electric Inductrol* 
tage regulator. The cleanliness, simplicity and ease of 
aintenance of the air-cooled silicon rectifier units help 
oid costly downtime. The entire system is tied together 
th easy-to-install General Electric LVD busway and 


mor-clad cable. 
° enone ° ° ° *Registered trademark of General Electric for induction regulators 
nit responsibility is the key to maximum coordina- tRegistered trademark of General Electric for Askarel 


For more information on General Electric’s system- 
engineered equipment and technical assistance, contact 
your nearest General Electric Apparatus Sales Office. 
Meanwhile write for bulletin GEA-6684A, “Semicon- 
ductor Rectifier Power Conversion Systems,” from the 
General Electric Company, Section 686-2, Schenectady 


5, New York. 


on of the system equipment in the Hooker installation. 
cause Hooker selected one supplier, General Electric 


vuuld offer its engineering know-how and _ system- 
iwineered equipment in a combined effort. The G E N EF R A L t LE C T R | C 


Engineered Electrical Systems for the Electrochemical Industry 
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RODNEY HUNT MACHINE CO., Process Equipment Division, 3! VALE 





RODNEY HUNT PROCESSORS PROVIDE A SIMPLIFIED 
SOLUTION TO COMPLEX PROCESSING PROBLEMS 


Rodney Hunt Turba-Film and Vacu-Film Processors have proven to be extremely 
versatile not only in the range of industries and products they serve, but also in the 
different kinds of processes they perform. These units assure closely controlled 
uniformity of product in processes such as — distillation... steam distillation... 
concentration . . . deaeration . . . deodorization . . . liquisolids . . . desolventization 

.and homogenization. The flow chart below illustrates a typical DISTILLATION 
process —one of the widest applications for the Turba-Film Processor. In this flow 
sheet, caprolactum is distilled from a residue consisting of dimers and trimers. Short 
time of contact and positive flow make the Turba-Film unit ideal for heat-sensitive 
and time-sensitive materials. Multi-stage units can also be used depending on the 
requirements of the process. 


LARGEST TURBA-FILM PROCESSORS 
IN PRODUCTION AT RODNEY HUNT 


Three large Turba-Film Processors have 

been ordered to increase production in the 

j concentration of urea solutions. Each Proc- 

re essor has three inside thermal sections, 42” 
in diameter and 72” long. From the top of 

a { the integrally-mounted drive to the bottom 
OVERHEAD t of the unit, including thermal sections and 





























CONDENSER separator, each Processor will measure 
31’. The photograph above shows one of the 
WATER : “ae hang . 
Processors being readied for inspection and 
test runs in the test stand at Rodney Hunt. 














FEED 


PREHEATER TURBA-FILM 


PROCESSOR The picture 
on the right 
shows the 
Turba-Film 
Processor’s 
27 ft. stain- 
less steel 


rotor being 

acid cleaned 

FEED PUMP PRODUCT PUMP CONDENSATE PUMP _In prepara- 
tion for final 


finishing. 

















FILL IN COUPON FOR MORE INFORMATION ABOUT RODNEY HUNT PROCESSING EQUIPMENT 
Please send me the bulletins checked. 


C) THE TURBA-FILM PROCESSOR 
(] THE VACU-FILM PROCESSOR 
() THE LABORATORY VACU-FILM PROCESSOR 


Name 
Title 
Company 
Address 


The photograph above shows special 
machine tools required for boring the inner 
shells of the Turba-Film Processor. Because 
of precision requirements, close tolerances 
must be maintained between this wall and 
the blades of the rotor. 


oro 
ee 


Mail to: Rodney Hunt Machine Co., Process Equipment Division, 31 Vale Street, Orange, Mass. 
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Latest firm hit by govern- 
ment’s cancellation of 
boron fuel production: 
Stauffer. Company has 
quit making boron tri- 
chloride at Niagara Falls 
plant, may switch to other 
metal chloride manufac- 
ture there. 


Westinghouse claims it can 
build nuclear reactors pro- 
ducing power at 7.3 mills/ 
kw., says it’s ready to 
take orders for’ three 
ranging in cost from $28.3 
to $72.4 million. 


Becco Chemical has come up 


with what’s called the first 
practical continuous epox- 
idation process. Company 
says process is ready for 
pilot planting, is offering 
it to the trade for further 
development. 


One in, one out of dimethyl sulfoxide 


Early in 1960 Crown Zellerbach will start 
up a 5-million-lb./yr. dimethyl] sulfoxide plant 
in Bogalusa, La. And, partly to feed the DMSO 
plant, company is building a 10-million-lb./yr. 
facility nearby for kraft-lignin-derived di- 
methy!] sulfide. 

Addition of CZ to list of DMSO producers 
is balanced by a loss—which leaves a total of 
one in the business. Stepan Chemical had been 
producing the chemical for several years, had 
climbed over the 1-million-lb./yr.-output mark 
when a plant explosion last June suspended 
operation. Decision to rebuild hasn’t been 
made. 

First volume use for DMSO turned up last 
spring: spinning solvent for a new acrylic fiber 
of Toyo Rayon in Japan. Reportedly, several 
other Japanese firms are waiting in the wings 
to put it to similar use (Chementator, Apr. 20, 
p. 73). 

About half the current DMSO market is 
in Japan. Other applications include use as 
solvent in agricultural chemical manufacture, 
as ingredient in industrial cleaners and for 
cleaning foundry molds. 

CZ describes its DMSO process as a liquid 
phase oxidation of dimethy] sulfide using air 
or oxygen in the presence of oxides of nitrogen 
as catalysts. Process, to which CZ has exclu- 
sive U.S. and Canadian rights, is owned by 
Swedish firm Hagglund & Enkvist who also 
developed the process by which CZ recovers 
dimethy! sulfide from spent kraft liquor. 


Solids or liquids: Rocketeers’ dilemma 


Virtually sure that Russia’s lead into 
space is a matter of fuel superiority, rather 
than hardware, U. S. rocket researchers are 
bending the largest share of their talents to 
this area. But plaguing their efforts is the 
controversy over what makes the best pro- 
pellant system—solid materials or liquids, or 
something else entirely. 

Case for liquids got a strong boost last 





The latest refinement in a long-tested, proved 
and improved explosion-proof combination 
Motor Starter & Circuit Breaker, this new 
Crouse-Hinds Condulet® EPC-M59 brings you 
tomorrow’s convenience, dependability and 
safety at yesterday’s prices. 

Designed to conform with the National Elec- 
trical Code requirements for Class I, Groups C 
and D; Class II, Groups E, F and G; and Class 
ILI, it provides for built-in breathers and drains 

. built-in push-button stations, selector switch 
and pilot lights . . . seven taper-tapped conduit 
entrances . . . starter below breaker for safe, 
easy maintenance . . . compact design to permit 
a greater number of controls in any given area. 

Now available in 7” and 9” sizes for Sizes 1 
and 2 starter combinations. For more detailed 
information consult your Crouse-Hinds dis- 
tributor, or any of the offices listed below. 


CROUSE e H IN DS 


MAIN ste AND ehasigip pode toe NEW YORK 
Crouse-Hir C y Ca a, Ltd ronto, Ont 


Crouse-Hinds Instr ’ t Spring, Maryland 

@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 

® TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold cudtesively through electrical help. contact 
ene of the following offices t Baton Rouge Birmingham joston uftal Charlotte Chicago 
Cincinnati Cleveland Corpus C ti Dall n Tol Houston Indianapolis 
Kansas City Los Angeles ilwav N 01 Omaha Philadelphia Pittsburgh 
Portland, Ore St. Louis P San Francisco Seattle Tulsa Washington 

Resident Representatives: Reading, Pa Richmond, Va. 
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month when Southwest Research Institute 
demonstrated the feasibility of encapsulating 
liquid fuel or oxidizer in metal shell. Technique 
involves dipping dry-ice-frozen plastic capsule 
containing liquid into molten aluminum or 
magnesium, so obtains continuous metal film 
over plastic without melting it or destroying 
liquid within. Eventually SwRI hopes to 
eliminate plastic part of the pill. 

Should technique be perfected, handling 
of liquid propellants—now a tricky affair and 
the source of strongest arguments against 
liquids—could be made as easy as that of 
solids. Small metal-encased liquid droplets, 
alternately of fuel and oxidizer, would behave 
as a fluidized solid, could be compacted as a 
solid mass in a rocket engine. Metal shell 
would insure that reactive materials remained 
separated until firing, then would enter propel- 
lant system to provide extra punch. 

But solids, too, are strengthening their 
position. Case in point: Thiokol has developed 
a completely continuous and automatic solid 
propellant process—from compounding to 
final motor assembly—which is now in the 
final pilot-plant stage at Army’s Longhorn 
Ordnance Works in Marshall, Tex. Large-scale 
plant is planned for the site in the space made 
available by recent $6.5-million expansion of 
facility. 

Chief virtue of continuous processing is 
that it lends itself to elegant instrumentation 
and close process and quality control. This 
means more uniform grain compounding and 
curing, thus more reliably performing rockets. 

Besides straight solids or liquids systems, 
more exotic techniques are making their bids 
as propellants. Of them, nuclear energy now 
has a chance to gain a foothold. National Aero- 
nautics and Space Administration has begun 
negotiations with Lockheed for a $1-million, 
3-yr. contract to provide engineering data for 
a nuclear rocket using liquid hydrogen as fuel. 


Add a craft to ease multi-craft problem 


One way out of the plant engineer’s prob- 
lem of having to deal with many, narrowly 
limited maintenance crafts may rest, para- 
doxically, in the creation of still another craft. 

Dow’s assistant maintenance manager at 
Freeport, Tex., P. J. Gurklis, proposes the 
establishment of an across-the-skills plant 
mechanic. Not intended by any means to 
replace skilled journeymen, the plant mechanic 
would be semi-skilled in a number of mainte- 
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nance crafts such as that of millwright, 
machinist, boilermaker and pipefitter, would be 
able to handle simpler jobs involving them. 

Need for such a man stems from the fact 
that under current union-craft practice plant 
engineer must call in a legion of skilled 
journeymen to perform even the simplest of 
repairs. For example, it often takes a mill- 
wright, electrician, pipefitter and instrument 
man to replace a pump. This results in exces- 
sive downtime, means detailed planning to 
work in all crafts which could lay jurisdictional 
claim to work, so avoid union wrangle. 

A single plant mechanic could handle all 
aspects of a simple job, leave journeyman free 
for more complex work. 

Chemical process industry management 
has long sought to change present craft set up, 
claims it’s virtually impossible to administer. 
Bulk of CPI labor disputes in recent years have 
snarled specifically over this problem. Union 
leadership, on the other hand, is understand- 
ably concerned about protecting jobs of its 
membership, resists any attempt at craft- 
setup modification whose intent might smack 
of job elimination. Plant mechanic scheme 
may be a solution to satisfy both parties. 


New cat cracking process makes debut 


Backed by nearly’ 100,000 _ pilot-plant 
hours and one year of commercial operation, 
California Research now puts a new catalytic 
hydrocracking process up for licensing. 
Termed Isocracking, process converts marg- 
inal stocks into unusually high octane gasoline 
—and does it at mild temperatures, over 100% 
volume yields and competitive costs. 

Key to these features is an unidentified 
“rugged new catalyst” for which Cal Research 
is now seeking patents. According to company, 
it permits cracking and associated reactions to 
take place around 500-700 F. rather than above 
900 F. as is usual in conventional cat cracking. 

Low temperature operation means that 
refractory distillates like heavy cracked naph- 
tha, light cycle oil and coker distillates can be 
economically upgraded into gasoline blend 
stock with, after moderate reforming, 103-105 
octane ratings. And it means that little fuel 
gas, coke or other low-grade products are pro- 
duced when usual cat cracker feeds are used. 

Cal Research maintains that new process 
can be carried out in conventional cracking 


(Continued on p. 22) 
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HONEYWELL 
FRACTIONATOR REFLUX ANALOG COMPUTER 


Honeywell “‘Frac’’ unit is easy to use and maintain 


e@ Standard Honeywell components 


@ Standard Honeywell strip chart case 
@ Simple, easily accessible connections 
e Chassis pulls out for front-of-case servicing 
COMPONENTS 
MV /P Transmitter (millivolt-to-pressure) 
@ Fully transistorized 
® Continuously sensitive to temperature change 
® Constant voltage supply 
®@ Simple span and zero adjustments 
Pressure selector and test pressure gage 
@ Provide check of all pneumatic pressures within the computer for 
simplified trouble shooting. 
By-pass switch 


@ Permits switching from internal to external reflux flow measurement 
and control. 





Overhead Product 














Overhead 
Product 
Condenser | 


Accumulator 
Fractionating 


Column} 
ol External Reflux Product 
rd 


PROBLEM with existing system of controlling 
Fractionator—Column is upset when (1) temperature of 
overhead product is indirectly affected by varying atmos- 
pheric conditions, and (2) temperature of cooling medium 
to overhead product condenser varies. 
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Fractionating 


Column { 
aN Product 


SOLUTION—"FRAC”’* Controller System—The “FRAC” 
Controller measures differences in temperature of over- 
head product and external reflux flow of Fractionator 
Column. It computes, records and maintains best “Internal 
Reflux Flow Rates” by adjusting external reflux flow rate 
to get most efficient Fractionator Column operation. 








New Honeywell “FRAC”” Controller 
Stabilizes fractionating column operation 


e Easily Installed and Maintained by Present Instrument Technicians 


e@ Savings Realized Justifies Installation 


@ Tamper-proof Design 


This new Honeywell control system immediately 
adjusts column operation to the effects of ambient 
temperature on overhead product condenser and 
external reflux. It continuously computes internal 
reflux flow, to maintain the most efficient, eco- 
nomical fractionating tower operation. 


The new method, originally developed and licensed 
by Phillips Petroleum Company, utilizes a simple 
Honeywell analog computer employing standard 
industrial electric and pneumatic instrument 


components. 


In correcting instantly for temperature deviation, 
the new control system offers many economies. 


*Fractionator Reflux Analog Computer. Trademark, Minneapolis-Honeywell Reg. Co. 


Less reboiler heat is required, because large surges 
of internal reflux that would lower temperature 
are eliminated. Reduction in _ off-specification 
product minimizes re-runs and the need for inter- 
mediate storage. Quicker on-stream time allows 
fuller use of equipment. Closer control permits 
fractionator to operate closer to the flooding point. 
Elimination of condenser temperature controls re- 
duces both equipment costs and maintenance. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
iH Pout iw Covtiol 





CHEMENTATOR .. . 


equipment. Initial investment in Isocracker is 
put at $350-$450/bbl. reactor feed. With 
50-70% per-pass conversion, Isocracking oper- 
ates at costs comparable to those of two-stage 
catalytic reforming. Cal Research estimates 
that Isocracking plant would pay out, before 
taxes, inside of 2 yr. 

Initially company developed new process 
as a means of upgrading West Coast’s peren- 
nial excess of marginal middle distillate stocks 
and fuel oil. But company claims Isocracking 
has versatility to take on refinery jobs 
throughout U.S. Among them: octane im- 
provement generally, gasoline volatility con- 
trol, increasing cracking capacity and gasoline 
production. 

Cal Research’s parent, Standard Oil of 
Calif., is running first commercial Isocracker 
at its Richmond refinery to upgrade marginal 
stocks and fuel oil. 


Nuclear heat returning to fashion? 


Belief in nuclear process heat, subject to 
the same sort of fickleness as feminine 
fashions, seems likely to be coming into style 
once more. 

¢ Vitro Corp. has developed a package 
nuclear reactor that it claims can produce 
process steam competitively with fossil-fuel 
plants. Still working out design details, com- 
pany plans to market unit before spring of 
1961. Prime target: medium-size chemical 
firms. 

¢ Atomic Energy Commission has issued 
bid invitations for design and construction of 
$4-million, 40-megawatt (thermal) pressur- 
ized-water Experimental Low-Temperature 
Process Heat Reactor (ELPHR). Unit will 
provide 125,000-lb./hr. steam to Interior 
Dept.’s 1-million-gal./day sea-water conver- 
sion plant to be on stream in California (likely 
at Point Loma near San Diego) in 1962. 

AEC predicts that know-how gathered 
with ELPHR will make nuclear heat competi- 
tive with coal in high-cost-fuel areas by 1970. 
A New England coal-fired plant of same size 
would cost around $1.5-million and produce 
steam for 90.5¢ 1,000 lb. ELPHR is presently 
expected to do job for 99¢/1,000 lb. but AEC 
feels operating experience will show the way 
to dropping figure to 87.6¢ /lb. 

Potential users of process heat reactors 
still have serious reservations, chiefly about 
financing. Because of technical and economic 
uncertainties, they feel that AEC should pick 


up the initial investment bill. It was on this 
point that one of the first proposed applica- 
tions of nuclear heat—Michigan Chemical’s 
$2.5-million reactor (Chementator, July 14, 
1958, p. 71) —bogged down and a wave of dis- 
illusionment with nuclear heat set in. 

AEC is studying possible financing tech- 
niques ranging from outright Commission 
ownership to industry-AEC shared construc- 
tion costs. One booster of nuclear heat, a 
reactor manufacturer, suggests a joint in- 
dustry-government steam station located in 
the center of a chemical complex. 


Paint news: Water-soluble, fast-dry 


Archer-Daniels-Midland plays opposing 
roles in a pair of newsmaking paint develop- 
ments this month. 

¢Company has unveiled a _ strikingly 
fast-dry alkyd resin for auto and industrial 
finishes. Claims ADM, its Aroplaz 6006 used 
in solvent-based paints hardens to a tough 
enamel coat in 5 min.—and does it without 
oven drying. Melamine-alkyd resins take about 
30 min., require heating at 250-300 F. 

¢Company has taken on some competi- 
tion in the still lonely but widely attractive 
field of water-solution finishes. American 
Cyanamid has put on the market a water- 
soluble melamine acrylic resin, Melaqua 600, 
for industrial and automotive finishes. Late 
last year ADM led the way into this virgin 
territory with its Arolon 1000. 

Five-minute dry of Aroplaz is tied to its 
fast-oxidizing properties. Enamels must not 
only throw off solvent but oxidize for proper 
hardening. Usually time-consuming baking is 
required to speed oxidation. In way of ex- 
plaining fast-oxidizing properties of Aroplaz, 
ADM, seeking patents, says only that new 
resin is a “structurally balanced molecule.” 

Comparable in drying time to lacquers, 
Aroplaz uses less expensive solvent, boasts 
higher solids-viscosity ratio. Lacquers use 
esters and ketones as solvents, contain 27% 
solids. Aroplaz uses xylol and contains 50% 
solids. High solids content means that one 
coat of new enamel will do where two of 
lacquer would be needed. Speed and economy 
of application are expected to offset Aroplaz’s 
27-28¢ /lb. tag. Older resins cost about 22¢ /Ib. 

Cyanamid’s Melaqua 600 is aimed at same 
markets as Aroplaz and Arolon with the addi- 
tion of original automotive equipment. Auto- 
motively speaking, Aroplaz limits its ambi- 
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NI EW BAKER & ADAMSON® 


SbF3 


Antimony Trifluoride, Purified 


Chloral Hydrate, U. S. P. 


CCI3CH(OH), 


Cobalt Chloride, Anhy. Powd. Reagent 


CoCr207- |'HeO 


Cobalt Dichromate, Tech. 


Ferric Pyrophosphate, Soluble, N. F. Vil 


MgCr0q - 5H20 


Magnesium Chromate, Tech. 


FINE CHEMICALS 


new products...new grades, strengths, forms 
for you to investigate and work with 


Manganous Nitrate, 58% Solution, Electronic Grade 


Silicon Tetrafluoride, Purified 


Here are some of our newest fine chemicals—one or 
more of which may fill a need or provide a lead for 
you. 'T'wo of these products—silicon tetrafluoride and 
chromy] chloride — have not previously been readily 
available. Others are new in grade, or strength, or 
physical form. All are additions to the B&A line of 
more than 1000 reagents and fine chemicals which are 
recognized as offering the highest in chemical quality 
and purity. 

Development of these products is typical of B&A’s 


llied 


BAKER & ADAMSON® 


Fine Chemicals 
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responsiveness to industry needs. As America’s lead- 
ing producer of reagents and fine chemicals, Baker & 
Adamson continues to set the pace in chemical purity 
with new products . . . new levels of purity for estab- 
lished products... new forms, new grades, new 
strengths. 

If you would like information about any of the 11 
fine chemicals listed above, or about B&A’s many 
other high purity chemicals, please call or write your 
nearest Baker & Adamson sales office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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ticns to refinishing, Arolon to _ interiors. 
Melaqua will cost 65¢/lb., Arolon 45¢ /Ib. 


Contractor quits equipment manufacture 


Another engineering-contracting firm has 
quit the heat exchanger manufacturing busi- 
ness. M. W. Kellogg tells CE that it plans to 
shut down its Jersey City shop within the next 
6 months. Some 35 engineers at the facility 
have already located new jobs. 

Along with heat exchangers, Kellogg will 
discontinue its line of pressure vessels and 
rocket casings but will stay in power piping. 

Kellogg’s decision follows similar ones 
made by at least three other engineer-con- 
tractors. Lummus sold its exchanger business, 
Badger dropped its exchanger line and Foster 
Wheeler stopped soliciting heat exchanger 
jobs—all within the last two years. 

Kellogg points out that stiffening freight 
rates make it uneconomical to fabricate equip- 
ment at a point far removed from point of use. 
Contractors do better limiting themselves to 
design of equipment, then subcontracting 
manufacture to vendor located in reasonable 
shipping distance from construction site. 

Too, company points out, export market is 
pretty well shot. Resurgent European manu- 
facturing with lower operating expenses can 
outbid U. S. firms on overseas projects. And 
growing trend to standardization of once 
tailor-made equipment has also hurt firms. 


Today’s embryonic developments which have 
special significance for chemical engineers 


@Boost and setback for beryllium 


In Dynamic Metals’ announcement that it 
has found the means of making flotation sepa- 
ration of beryl ore possible (Chementator, 
Oct. 5, p. 35), the beryllium industry got one 
of its firmest technical boosts. This month 
the industry is getting some more of the same 
—but this time with a setback mixed in. 

At its Salt Lake City lab, Bureau of Mines 
has discovered a combination of materials that 
may show still another way to a beryl ore 
flotation process. Report BuMines researchers, 
by preparing ore surface with hydrofluoric 
acid or petroleum sulfonate, or sodium chloride 


with sulfuric acid, beryl ore can be made to 
float free of host material with such fatty acids 
as linoleic or oleic. 

Importance to beryllium industry of this 
work stems from the fact that currently all 
beryl must be hand picked from host rock in a 
process called cobbing. A commercial flotation 
process would cut price of beryl ore (now 
$340-$530/ton) by eliminating this costly pro- 
cedure, so open new markets to the metal. 

Too, a commercial flotation process would 
unlock low-grade U. S. beryl reserves to insure 
adequate domestic supply. This would remove 
the scarcity stigma now attached to beryllium 
and inhibiting applications research. 

On the applications front, however, a 
shadow was cast over beryllium’s future. M. C. 
Adams of Avco-Everett Research Lab 
(Everett, Mass.) predicted at the High-Tem- 
perature Symposium at Asilomar, Calif., that 
advances made in ablating techniques would 
soon outmode heat-sink approach to rocket 
re-entry problem. Use of vaporizing (ablating) 
ceramics and plastics for the job of keeping 
space vehicles from burning up on re-entering 
earth’s atmosphere would replace need for 
heat-absorbing beryllium. 


@Fuel cell nearer commercialization 


Allis-Chalmers, which but a year ago held 
that its fuel cell was only a lab device 
(Chementator, Nov. 3, 1958, p. 49), has brought 
its work in the field to the threshold of com- 
mercialization. But to do it, the company has 
quietly switched from a _ hydrogen-oxygen 
system to propane and air. 

Last month A-C showed off a compact 
fuel-cell power package driving a_ full-size 
tractor at various speeds, forward or reverse. 
And a company spokesman indicated to CE 
that a number of A-C product departments 
were urging the Research Div. to turn the 
development over to them for grooming for 
commercial production. 

Demonstration power package, mounted 
neatly on the 5,720-lb. tractor along with its 
propane fuel supply, consists of 1,008 1-v. cells 
each measuring 14-in. thick by 12 in. square. 
Cells are arranged in 4 banks with 112 units of 
9 cells per bank. Package delivers 15,000 w. 
to a standard A-C 20-hp. d.c. motor. Tractor 
exerted over 3,000 lb. of drawbar pull on a 
multiple-bottom plow. 


For more on DEVELOPMENTS 
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GAS PURIFICATION 

GAS SEPARATION 

AIR SEPARATION 

CONVERSION OF GASEOUS 0:2 and 
N2 TO LIQUID PRODUCT 


METAL TREATMENT 
COLD CHAMBERS 


LIQUID AIR PRODUCTION 
LIQUID NITROGEN PRODUCTION 
PRESERVATION OF BIOLOGICALS 


All of the applications listed—and more—stem trom the one unit— 


COLD MACHINING 


LOW TEMPERATURE PULVERIZATION 


THE NORELCO CRYOGENERATOR. Available in four different capacities, 

this remarkable unit consists of a single-stage refrigeration machine designed SHRINK FITTING 
for operation in the range of minus 320 degrees F. to ambient temperatures. 

As a basic cryogenic tool, the cryogenerator is completely adaptable to a 

tremendous number of applications and is in fact being widely used by a host of 


manufacturers and laboratories throughout the country. 


Since the operating principle is identical for all models, specific applications 
of each depend primarily on the capacity of the system rather than the form of 
equipment. The four models, designated A, B, C and D, have respective 
refrigeration capacities of 3,000, 12,000, 40,000 and 160,000 BTU/hr. at 


minus 320 degrees Fahrenheit. 
“Packaged” units consisting of a Model Cryogenerator with 
special headers or accessory equipment are also available. 


Research facilities at the Norelco Cryogenics Application Labora- 
tory are available for consultation on industrial problems involv- 
ing any low temperature application. Write today for illustrated 
brochures and complete technical information. 


NITROGEN GENERATOR — Comprised of a Model 
A Cryogenerator acting as a nitrogen condenser and 
an atmospheric pressure separation column. Rate of 
production is 6 liters per hour over an uninterrupted 
period up to 200 hours. 


AIR LIQUEFIER — This unit liquefies air at atmos- 
pheric pressure — thereby insuring a contaminant-free 
product. Rate of production is 7/2 liters per hour. 


ENVIRONMENTAL CHAMBER — A specially insu- 
lated storage chest is used in conjunction with a Model 
A Cryogenerator. This permits the production and 
maintenance of temperatures down to minus 320 de- 
grees F, for environmental testing. 


Lreleo NORTH AMERICAN PHILIPS COMPANY, Inc. 


CRYOGENICS DIVISION 
Serving Science 
and industry 
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New Desulfurizing Process Takes Hold 


After some rough moments in early shakedown, 


new electrostatic desulfurizing process begins to show promise 


? 


A new electrostatic desulfuriz- 
ing process, used in conjunction 
with sulfuric acid contacting, is 
now busily seeking jobs in the 
petroleum and petrochemical in- 
dustries. The process, termed 
Electrostatic Desulfurization by 
developer Howe-Baker’ Engi- 
neers, Inc., Tyler, Tex., uses a 
new chemical engineering tool— 
electrostatic mixing—to remove 
sulfur efficiently, is particularly 
applicable to reformer feed- 
stocks. 

With a hard-won commercial 
success to its record, the process 
is slated for two more refinery 
jobs. An 8,000-bbl./day unit has 
been at work for over a year 
treating reformer feedstock at 
Cities Service’s East Chicago, 
Ind., refinery. After some oper- 


as a valuable tool for petroleum refiners. 


ating troubles, the unit is now 
“doing all that’s claimed for it,” 
says Cities Service. 

A second, 2,000-bbl./day unit 
has been built for Commonwealth 
Oil & Refining at Ponci, Puerto 
Rico, to treat cracked visbreaker 
naphtha. And on stream this 
month is a 1,150-bbl./day unit 
for reformer feedstock at Im- 
perial Chemical Industries’ Bil- 
lingham, England, refinery. 
> High Sulfur Removal—Howe- 
Baker reports that sulfur re- 
moval can be as high as 95%. 
In a typical operation that re- 
duces sulfur from 300 ppm. to 
22 ppm., arsenic, too, is reduced 
from 5-17 ppb. down to 0-4 ppb. 

Cost of a 10,000-bbl./day unit 
shouldn’t be more than $350,000. 
Total operating costs vary from 
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7.9¢/bbl. using fresh acid down 
to 4.8¢/bbl. if spent alkylation 
acid is used. 

Treating losses are less than 
0.5% with straight-run naph- 
thas, but increase with larger 
amounts of unsaturates and 
higher molecular weights in feed- 
stock. 
> A New Tool—A key to highly 
efficient sulfur removal, says 
Howe-Baker, is a new chemical 
engineering tool called electro- 
static mixing. But some skepti- 
cal oil men question this term 
and wonder just what, if any- 
thing, is new (see box, top of 
page 27). 

Electrostatic mixing, accord- 
ing to Howe-Baker, uses electri- 
cal energy to accelerate conduc- 
tive particles or ions in a 











Typical Electrostatic Operating 


Naphtha charge, bbl./day.. . 
Temperature, deg. F 
Reaction stage: 
Acid circulation rate, Ib./bb! 
Acid mixer speed, rpm 
Electrode power consumption, kw 
Temperature, deg. F 
Insoluble acid carryover, % by vol....... 
Neutralization stage: 
Caustic circulation rate, bbI./day 
Caustic mixing valve pressure drop, psi. . . 
Electrode power consumption, kw 
Temperature, deg. F 
Suspended caustic carryover, % by vol... 
Water wash: 
Water injection rate, bbI./day 
Water mixing valve pressure drop, psi... 
Electrode power consumption, kw 
Temperature, deg. F 
Suspended caustic carryover, % by vol 
Estimated yield loss, % by vol.... 


Nil to trace 


What Engineers Say About Electrostatic Processing, Pro & Con 


R. J. PHILLIPS, 
Howe-Baker Engineers, Inc.* 

With proper particle size and distribu- 
tion, the high-voltage field used in electrical 
coalescers will agitate dispersed particles 
and insure better contact with the continu- 
ous phase. But electrical coalescing alone 
would not achieve desulfurization efficien- 
cies in the 90-95% Laboratory 
studies showed that proper electrode ge- 
ometry employing a high-voltage, low-cur- 
rent-density field would provide a mild 
electrolysis which would increase sulfur re- 


range. 


moval efficiencies to the desired range. 


L. C. WATERMAN, 
Petreco Div., Petrolite Corp.* 

We have observed the agitation of emul- 
sion particles under the influence of an 
electric field. We regard this movement as 
being only one of the steps in electrical 
coalescence. From a mixture of light naph- 
tha and sulfuric acid flowing into an elec- 
tric precipitator, more than 90% of the 
acid falls out as bulk sludge, never influ- 
enced by the electric field. Power consumed 
by the electrode system of an Electrofiner 
precipitating acid sludge from 8,000 bbl./ 
day of reformer stock is about 100 watts, 
hardly enough to supply energy for me- 
chanical or electrolytic purposes. 


*From a paper and comments at API refining meeting in New York, May 28, 1959. 





nonconductive medium. Electri- 
cal energy transmitted to the 
system imparts violent and rapid 
motion to dispersed particles. 

Howe-Baker distinguishes be- 
tween electrostatic mixing and 
electrostatic precipitation in this 
way: 

When voltage gradient is rela- 
tively low, polar or charged par- 
ticles tending to align along lines 
of electrostatic force are, never- 
theless, subject to local hydraulic 
eddy currents and are whirled 
about. Mixing is further pro- 
moted by resulting changes in 
local dielectric constant. Parti- 
cles of acid or emulsion are 
whipped rapidly through the hy- 
drocarbon phase. 

In electrostatic precipitation, 
a much stronger fieid, about 10 
times that for mixing, restrains 
conductive particles pretty much 
along the lines of electrostatic 
force, in spite of eddy currents. 
Particle mobility, except along 
the lines of force, is practically 
nil until particles get so big that 
they settle out. 
> Three-Stage Route—Here’s a 
run-down on process operation. 

Naphtha feed enters a small 
vessel equipped with turbine- 
blade mixers, where sulfuric acid 
(88-98%) is added and the solu- 


tion is mixed, reducing acid par- 
ticle size to an optimum di- 
ameter. 

Hydrocarbon containing the 
acid dispersion enters the bottom 
of the acid stage. Here, electro- 
static mixing insures maximum 
oxidation of sulfur compounds to 
disulfides. These are preferen- 
tially soluble in the acid phase 
which is continuously drawn off. 
Electrical field in the upper part 
of this reaction vessel effects vir- 
tually complete separation of hy- 
drocarbon and sulfuric acid. 

In the second stage, weak caus- 
tic neutralizes sulfuric acid car- 
ryover, as well as small amounts 
of acidic reaction products and 
naturally occurring organic 
acids. Entrained acids are neu- 
tralized in the bottom of this 
stage, while caustic droplets 
coalesce in the upper part. A 
water-wash stage insures final 
cleanup, and naphtha then goes 
to an activated alumina dryer. 
>Some Rough Spots — Ken 
Youngblut of Cities Service’s 
East Chicago refinery, tells of 
some rough spots in early process 
shakedowns. 

Cities Service ran into some 
messy corrosion problems and 
was using more caustic than it 
should. Reason for the latter, 
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Youngpblut believes, was presence 
of complex organic acids in the 
acid-stage effluent. Corrosion was 
chiefly in the acid-contacting 
stage, though some occurred later 
after incomplete neutralization. 
Cities Service and Howe-Baker 
have largely licked these prob- 
lems by changing from recircu- 
lating caustic to a once-through 
system, and by pumping a purge 
oil (dried naphtha product) 
through electrical insulator hous- 
ings to prevent accumulation 
of conductive treating agents. 
Purge oil joins the main stream 
of naphtha being processed. 
Cities Service also added a glass- 
wool coalescer after the acid 
stage to prevent carryover. 
>» Proved by Test—Howe-Baker 
has made a number of tests on 
treated naphtha for sulfur, ar- 
senic, chloride, lead and other 
contaminants. Results show that 
the process is now meeting all 
performance guarantees, remov- 
ing over 90% of sulfur. Dis- 
coloration tests carried out to 
check for traces of high-boiling 
constituents have showed that 
naphtha contains less than that 
treated by hydrogen processes. 
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PUMPER-DECANTERS give new solvent extraction system an edge over its predecessors. 


Ciarrier Change Boosts Extraction Rate 


® Leads to more effective extraction equipment set up. 


® Increases solvent concentration to raise throughput. 


® Handles richer feed slurry, reduces acid requirement. 


Development of a different 
solvent carrier and equipment 
are the keynotes of a higher 
throughput, low-cost extraction 
process operated by Mallinckrodt 
Chemical Works at the AEC’s 
Weldon Spring, Mo., nuclear- 
reactor feed-materials plant. 

Together, these associated im- 
provements return a clear $1 
million/yr. saving in operating 
cost over the operating bill for 
the AEC’s obsolete ether-extrac- 


tion plant which shut down after 
the June 1957 startup of the 
present unit. 
> Uses Hexane Carrier—Basi- 
cally, this gain stems from choice 
of n-hexane as the carrier for 
tributyl phosphate (TBP) sol- 
vent used to extract uranium 
from urany] nitrate solution pro- 
duced in digesting ore concen- 
trates. 

By virtue of its low 0.69 spe- 
cific gravity and viscosity, the 
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n-hexane can carry TBP (sp. gr. 
0.98) in concentrations up to 
50% and still maintain efficient 
mass transfer and separation of 
phases. Thus, process achieves 
higher throughput rates than 
previous process from compara- 
ble equipment. 

A measure of this increase is 
provided by information released 
on pilot runs. Using clear solu- 
tion feed containing 200 g./l. ura- 
nium, rather than the slurry 





Now PACKAGED” AUTOMATION 


of Valve Operation, with LimiTorque 





Minimize use of these 
costly components ! 

@ Separate push button 
stations 


@ Separate reversing 
controllers 


@ Control racks 
@ Conduit runs, conduits 
@ Enclosures, piping, wiring 


@ Labor required for above 
items 











NEMA rated reversing 
controller. 
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Saves 50% on Equipment & Installation costs 


Once again LimiTorque is first ... LimiTorque valve operators now 
offer integral mounted NEMA rated reversing controllers, push but- 
ton and indicating light elements. You can actually reduce the 
installation and component equipment costs up to 50%. 

Various combinations of control items can be included in the 
same switch compartment. Eliminate costly separate control 
components when they are obtainable completely wired in your 
LimiTorque. 

To compensate for temperature ranges, overloads are adjustable 
from 85% to 115% of the heater rating. 

Push button elements, selector switches, etc., when required, are 
mounted in the hinged cover for quick, easy accessibility to all 
control components. LimiTorque can be field mounted on your 
existing valves. Contact your valve manufacturer or closest Limi- 
Torque sales engineering office. 

Remember, today’s trend is toward low cost simplicity. Limi- 
Torque operators with integral controls are designed with this in 


mind. 
Write for further information. 
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THERE IS NO SUBSTITUTE FOR | , 
= = ® | 
lini org PEE rriaveteria GEAR CORPORATION 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 


Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REOUCERS+> LIMITORQUE VALVE CONTROLS» FLUID AGITATORS» FLEXIBLE COUPLINGS 
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Limitorque Corporation ¢ Philadelphia 
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Two Stages in Pumper-Decanter Extraction System 
C7 Organic 


S79 Aqueous 



































Decanter 














handled in full-scale plant, the 
pilot unit increased throughput 
37% to 96 gal./hr./sq. ft. 

>» Needed, New Extractor—In 
conventional extraction equip- 
ment, this solvent system and the 
aqueous slurry tended to form 
stable emulsions when agitated 
enough to permit good phase con- 
tact. To overcome this tendency, 
Weldon Spring engineers devel- 
oped extraction equipment which 
would minimize emulsification by 
providing high solvent to aque- 
ous ratios at points of agitation. 
Called a pumper decanter, this 
extractor is a type of mixer- 
settler with external mixing ina 
centrifugal pump. 

Aside from eliminating the 
emulsification problem, pumper- 
decanters can handle high-solids 
slurries. Mallinckrodt capital- 
izes on this unique capability by 
feeding thicker slurries, richer in 
uranium, to the circuit in order 
to increase extraction efficiency. 

Higher uranium concentration 
increases the nitric acid recycle 
within the multiple-stage extrac- 
tion system. In turn, this permits 
reduction of acid concentration 
in the aqueous feed, eliminating 
need for recovering acid from the 
raffinate. From these character- 
istics comes the process name: 
high-uranium, low-acid process. 
> Feed for Extraction—Weldon 
Spring process starts with ura- 
nium ore concentrates (40-75% 
U) from Grand Junction sam- 
pling and assaying facilities. 

Concentrate is crushed, 


screened, sampled, milled and 
classified. Then nitric acid (45% 
concentration) digests the con- 
centrate in four parallel-ar- 
ranged 5,000-gal. digesters, 
equipped with agitators and 
steam coils to heat the liquor to 
210 F. Digestion is rapid. 

> On to Extraction—Urany] ni- 
trate slurry from digesters flows 
to four, 6,000-gal. stainless-steel 
cooling vessels where the tem- 
perature is dropped to 100 F. 
Cooled slurry flows to the ex- 
traction circuit, consisting of 
five stages operating counter- 
currently. Each stage consists of 
a centrifugal pump mixer and 
a 2,500-gal. cylindrical stainless- 
steel decanter vessel. 

For each stage, organic-aque- 
ous mixture discharging from 
pump flows tangentially into 
cylindrical body of decanter. 
Phases disengage by centrifugal 
and gravity forces. An interface 
is automatically maintained. 

Aqueous phase flows down- 
ward and out to the mixing pump 
of the downstream stage. Or- 
ganic phase travels upward and 
over to the mix-pump of the up- 
stream-stage decanter. 

Organic phase also recycles to 
the pump of the same stage for 
mixing with the underflow from 
the upstream stage. A high or- 
ganic to aqueous flow ratio in 
this pump discourages the for- 
mation of stable emulsions, de- 
spite the vigorous mixing. 

Solvent losses in the final-stage 
raffinate run as low as 0.01%. 
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Lean, fresh solvent enters the 
extraction circuit at the final- 
stage, mixing pump intake. 

> Wash and Strip—Uranium- 
rich solvent from the top of the 
first extraction decanter flows to 
a 30-ft.-tall, 2-ft.-dia. stainless- 
steel pulse column, equipped with 
perforated plates. Here, impuri- 
ties, picked up during extraction, 
are washed from the solvent. Be- 
cause of n-hexane’s low specific 
gravity, column has larger plate 
perforations than for’ kero- 
sene carrier, upping throughput 
300%. 

Impurity-free pregnant sol- 
vent flows to a pair of identical 
columns, feeding in at the bot- 
tom. Water flowing downward 
through the upward pulsing sol- 
vent strips uranyl nitrate out of 
the solvent stream. 
> Purify and Denitrate—Urany] 
nitrate solution then passes 
through several __ purification 
steps. First, in a column, hex- 
ane strips entrained TBP from 
the solution. Then a_ small, 
steam-heated evaporator drives 
off dissolved hexane. 

Hot stream flows to a triple- 
effect evaporator, where the solu- 
tion is concentrated to 7 lb./gal. 
uranium. Further evaporation 
converts the uranyl nitrate to a 
hydrate, between tri- and tetra- 
hydrate. 

High purity hydrate flows to 
denitrators, 50-gal. stainless- 
steel vessels equipped with pro- 
pane burners. Resulting orange 
oxide, uranium trioxide, is dis- 
charged into 100-cu.-ft. hoppers. 
> Final Steps—Process steps 
that follow are similar to those 
employed at other AEC plants. 
Orange oxide is reduced in a 
fluid bed to uranium dioxide. 
Then HF hydrofluorinates the 
UO. to green salt, uranium tetra- 
fluoride. 

Last step is a reduction of 
green salt to uranium metal by 
magnesium. Some green salt is 
shipped to other AEC sites for 
conversion to uranium-hexafluo- 
ride feed for gaseous diffusion 
operations. 

In uranium metal production, 
direct extrusion and casting of 
dingots into product uranium 
slugs, now gives higher quality 
at a lower cost. 
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The open secret that makes leading processors 
choose Foster Wheeler vaporizers again and again 


When this picture was made, the Foster Wheeler 
vaporizer on the left had been in service for over 
three years, supplying 2,300,000 Btu per hour for 
processing of ethylene oxide and ethylene glycol, 
using Dowtherm as the heat transfer medium. When 
plant expansion became necessary, the processor 
again chose a Foster Wheeler vaporizer, the 3,700,000 
Btu unit at right. 

Such repeat installations have become virtually 
standard procedure for many of the process industry’s 
blue-ribbon companies. One, for example, has placed 
68 units in service over the course of 26 years. 


This customer confidence is based on an “‘open 
secret”. To make sure that the vaporizers are being 
applied to the best possible advantage, Foster Wheeler 
engineers review the engineering details of the entire 
process heating system. They use this information to 
tailor the vaporizer to the system. And in doing this, 
they are often able to make suggestions that result in 
savings for the processor, or a more efficient process. 

Get full technical information on Foster Wheeler 
vaporizers and the Heat Engineering service that goes 
with them, by writing to Foster Wheeler Corpora- 
tion, Dept. D, 666 Fifth Avenue, New York 19, N.Y. 


Heat Engineered products, plants and processes .. . for the world’s industrial progress. 


FOSTER WHEELER 


NEW YORK LONDON 
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Pascagoula, Miss. 





One man controls batching operations for brick 
making at H. K. Porter Co.’s new $12-million sea- 
water magnesia and basic refractories plant at 
With proper amounts of peri- 
clase and chrome ore set on digital indicators on 
panel at far left, operator pushes a button to feed 


At New Refractories Plant, One Man Controls Sixty Batches 


scales. 


dry materials into weigh hoppers. Panel controls 
feed to produce correct weights, then scans and 
checks weighing system to insure correct mix. At 
right is a partial view of the 60 batching bins and 
Automatically weighed materials are re- 
leased to conveyor belts and sent to proper mixers- 











Symposium to Attack 
Computer Control Problem 


Process engineers will learn 
more about application of con- 
tro] computers to their processes 
in a symposium planned for the 
1960 Winter General Meeting of 
AIEE to be held in New York 
starting Jan. 31. 

Papers are being solicited in 
the following areas: Definition 
and characterization of problems 
for contro] computers, new con- 
trol computers, comparison of 
different computers or computer 
types for a single application, 
criteria for selecting computer 
types for control applications and 
techniques and concepts for the 
future. 

In addition, a special problem 
has been posed to both processing 
and computer manufacturer tech- 
nical men by Monsanto Chemical 
Co. The problem is an elaborate, 
quantitative description of a hy- 
pothetical chemical processing 
plant whose operation is to be 
optimized. 


The Monsanto problem is the 
same one presented by T. J. Wil- 
liams of Monsanto in the Schoch 
Lecture two weeks ago at the 
University of Texas. 

Plant includes continucus 
stirred-tank reactor (subject to 
short-term feed fluctuations), 
decanting of crude product, dis- 
tillation (capacity-limited by 
overhead condenser) for final 
pure product, and recycle. 

Representatives of processing 
companies and computer makers 
recently met in Chicago to go 
over ground rules for attacking 
the Monsanto problem in terms 
of paper solutions of plant op- 
timization for the Winter Meet- 
ing session. Consensus of CPI 
men there, was that the problem 
may well bring into the open 
some problems of computer ap- 
plication. 

Prospective authors’ should 
contact the program chairman, 
G. L. Hollander, Phileo Corp., 
Philadelphia 44, Pa. Final paper 
text must be submitted no later 
than Nov. 27. 
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Plant Boost Slated for 
Acids by Ozone Oxidation 


Emery Industries is now ex- 
panding several-fold its produc- 
tion capacity for azelaic and 
pelargonic acids and derivatives 
at Cincinnati, Ohio. A total of 
$6 million will go into expan- 
sion of capacity for these acids, 
produced from oleic via ozone 
oxidation, and for such esterifi- 
cation products as plasticizers 
and diesters. The latter are 
finding fast-growing uses in the 
field of jet engine lubrication. 

Process-wise, Emery isn’t say- 
ing much about its ozonation 
route. It will use the same basic 
process as in the existing plant, 
with improvements that have 
been developed. Simply, ozone 
cleaves the doubled-bonded oleic 
acid at the C.-C,, position, giv- 
ing high yields of azelaic and 
pelargonic acids. 
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GibePlex ... flexible hose for industry’s toughest jobs 


One flexible hose source: 
any type or size for the application 


you specify. es 
Every inch of TITEFLEX flexible hose is as | e eY 


perfect as it can be made. We know, be- 
cause we make all TITEFLEX hose, from 
end to end, inside and out, right in our 
own plant. Where fluid transfer problems 
are really rough, requiring special fea- 
tures, industry calls for TITEFLEX. Why 
waste time, you’ll get the answer fast 
from your TITEFLEX Distributor. He’s in 
the Yellow Pages. Or call direct. 


1 FLEXIBLE METAL AND 
TEFLON HOSE WITH 
“ZERO-MOTION” BRAID—AIR, 
HYDRAULIC, LIQUID 


2 “FINGER-FLEXIBLE"’ TEFLON* 
HOSE IN DIAMETERS TO 2” 


3 BULK HOSE WITH 
REUSABLE FITTINGS 


A. HOSE ASSEMBLIES— 
FACTORY ASSEMBLED 


5 standard AND 
SPECIAL CONNECTIONS 


6 auick-seat CouPLincs 
HIGHER THE 

PRESSURE, TIGHTER 

THE SEAL 


*Trademark of duPont 


titeflex inc. springfield MASS. rsciric ovision + sanra monica » CALIFORNIA 
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Peak Reader Adapts Chromatograph to Tower Control 
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Cyclic Analysis No Bar to Control 


Extended operation proves that periodic stream analysis 
can be modified to control continuously. 


Phillips Petroleum Co., 
Sweeny, Tex., has proved unmis- 
takably that its company de- 
signed peak reader device pays 
off impressively, adapting a 
chromatograph’s periodic analy- 
ses to continuous process con- 
trol. 

During a year of operation 
hooked to the control system of 
a fractionator handling natural 
gas liquids, Phillips’ combination 
chromatograph-peak reader has 
established that it: 

e Increases recovery of im- 
portant constituents (chiefly pro- 
pane and isobutane) enough to 
return the cost of the chromato- 
graph every two weeks. 

eImproves product quality 
sufficiently to return the cost of 
the chromatograph every six 
weeks, independent of greater re- 
covery. 

eReduces consumption of 
steam and cooling water so that 
this saving alone would have paid 
for the instrument in a year. 

¢ Costs very little to operate. 
Chromatograph requires 30 w. of 
electricity, a tiny stream of he- 


lium and no maintenance. There 
has been only one minor repair 
on the analyzer; helium cylinder 
is replaced every three weeks. 

> Control Site—Phillips’ choice 
for a process unit to hook up with 
this control scheme is a 50-tray, 
13-ft.-dia. debutanizing column 
operating on a feed mixture of 
propane, isobutane, normal bu- 
tane, isopentane, normal pentane 
and natural gasoline. Column 
must operate so that all the bu- 
tane goes overhead and ali iso- 
pentane discharges with bottom 
product. 

From ninth tray near the top 
of tower, chromatograph receives 
sample and analyzes it for pro- 
pane, isobutane, normal butanes 
and isopentane. Controlling com- 
ponent is isopentane, which pro- 
vides signal for corrective action 
in controlling steam flow to the 
reboiler through a temperature 
recorder-controller on the 14th 
tray. 

» Reads Peak—When the chro- 
matograph puts out a signal 
corresponding to the peak de- 
noting the concentration of iso- 
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pentane, it is ‘read’ by a data 
converter called a peak reader. 
Output of the peak reader is a 
continuous signal which deter- 
mines the set point for the tem- 
perature recorder-controller on 
the 14th tray. 

At completion of each analysis 
every 5 min., peak reader signal 
will make a step change, corre- 
sponding to change in composi- 
tion of the key component, iso- 
pentane. Through this step 
change the temperature re- 
corder-controller gets a new set 
point to compensate for compo- 
sition change and, thereby, alter 
column operation to maintain 
purity of overhead product. 
> Detailed Rundown—Chromat- 
ograph puts out a millivolt sig- 
nal that is amplified to 10-50-v. 
range by a d.c. amplifier. Am- 
plification of this signal throws 
a relay which allows a capacitor 
to be charged to the maximum 
voltage of the amplified signal. 

A servo amplifier compares 
this voltage with the output volt- 
age of the data converter and, 
by driving a_ potentiometer, 
matches the latter with the new 
signal. This control output stays 
constant for the rest of the cycle. 

Capacitor charge relay then 
de-energizes and the servo ampli- 
fier compares d.c. amplifier out- 
put with ground, repositions a 
potentiometer which corrects de- 
tector zero adjustment and also 
brings d.c. amplifier output to 
zero before the next cycle. 


Russia Buys Complete 
U. S. Plastic Pipe Plant 


What may mark the begin- 
ning of a trend in American- 
Soviet chemical process trade 
is the recent sale to the Soviet 
Union by Omni Products Corp. 
of a complete American-made 
plant for producing plastic pipe. 
Manufacturing Chemists’ Assn. 
opposes export to Russia of 
technical know-how or equip- 
ment that would help the 
Soviets develop production of 
plastics raw materials. Omni 
points out, however, that its 
sale involves end-use produc- 
tion. 

Omni says the plant is priced 











The machine you see above is a Drum Dryer, another fine processing tool 
from the J. P. Devine drawing board. This customer, as do many on the 
Devine list, had a special problem. Remember the dehydrated potatoes of 
World War II? Tasted pretty awful. The customer knew how this problem 
could be solved. The answer: This standard Devine Drum Dryer using a 
series of adjustable doctor rolls arranged to roll at the same peripheral 
speed as the heated drum, which gradually reduces the product to a thin even 
coating. A doctor knife on the opposite side of the drum flakes off the prod- 
uct, delivering a physically unchanged, easily packaged potato flake with a 
minimum rupturing of cells. 

You may not need a Potato Flaker—or a Drum Dryer either, for that 
matter—but we think this example shows how J. P. Devine can help you 
solve your processing problems, enabling you to produce the best product 
in the most efficient manner. 


Other Devine products for the Chemical Processing Industry: 


Vacuum Dryers, Blenders and Mixers, Ball Milis, Autoclaves, Paint 
and Paste Mixers, Agitators, Impregnators, Kettles, Vacuum Pumps, 
Jacketed Valves, Pipes and Fittings, Code Design and Fabrication. 


J. P. DEVINE MFG. CO. 


Mth St. & AVIRA PITTSBURGH, PA 





Rear View 24” Diameter by 18” Face 
Potato Flaker, Showing Doctor Knife Assembly 


A UNIT OF 


C@x 


INDUSTRIES 


Write for our new cata- 
log No. 201, with de- 
tailed descriptions of 
our complete line of 
Drying Equipment. 


New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769 » Export Offlee: 50 Church St, New York 7, N.Y. Cable Address: “Brosites” 
35 
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No playground for flying fishes 
(or Zen Buddhists), Southern 
California Edison Co.’s Manda- 
lay steam station near Oxnard, 
Calif., is the destination of this 
26-stage flash evaporator shown 
just before shipment from 
Cleaver-Brooks Special Products 
plant at Waukesha, Wis. Man- 
dalay station, scheduled for test 





Twenty-Six Stages on the Road to Mandalay 


runs this month, will be Califor- 
nia’s first general purpose sea- 
water conversion plant, distill- 
ing 100,000 gal./day of fresh 
water from the sea. Evaporator 
is over 70 ft. long and weighs 40 
tons, incorporating more than 
8 mi. of aluminum-brass tubing, 
facts that would leave Kipling 
impressed, if not inspired. 








at $1 million and can turn out 
10,000 tons/yr. of plastic pipe, 
or about $10-$12 million worth 
annually. Plant will use Rus- 
sian-made plastics, polyethylene 
and polyvinyl chloride, in manu- 
facturing the pipe. Product of 
the plant, Soviets say, will be 
used for irrigation purposes. 


Ground Is Broken for 
Engineering Center 


Last month’s ground-breaking 
ceremonies for the United Engi- 
neering Center, to be built op- 
posite the United Nations in New 
York City, united old and new 
engineering generations. Earth- 
turning honors were shared 
by former President Herbert 


Hoover and Rensselaer Poly- 
technic freshman engineering 
student Jerry Fujimoto. 

New structure is scheduled for 
completion in mid-1961 and will 
house headquarters of 18 major 
engineering societies with a 
combined membership of more 
than 300,000. Fund-raising cam- 
paigns for the center have so far 
netted nearly $8 million from in- 
dustry and individual engineers. 


Firms Groom Aluminum 
For Electromagnet Coils 


Copper wire, traditionally 
used to wind electromagnetic 
coils may soon yield exclusive 
dominance of this major market 
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to aluminum foil or sheet strip 
conductor. 

Current activities by over a 
dozen coil manufacturers, an 
Alcoa spokesman revealed last 
month, presage sizable inroads 
of aluminum strip into the coil 
field. For over a year Alcoa has 
been making strip-wound coils 
in its research laboratories. 
Earlier programs by such com- 
panies as General Electric and 
American Machine & Foundry 
have been directed toward ex- 
ploring new materials for trans- 
formers and reducing space and 
weight of coils. 


NEWS BRIEFS 


Continuous furnace: Leningrad 
Mining Institute engineers 
have developed a new furnace 
for continuous production of 
nonferrous metals with a ca- 
pacity 25-30% above that of 
conventional rotary types, 
claims Soviet news agency 
Tass. Ore is charged continu- 
ously at one end and, after 
slag is removed periodically, 
metal comes out at the other. 
A prototype has been operat- 
ing at the Balkash copper com- 
bine in Kazakhstan. 


Zirconium tubing: Harvey Alu- 
minum, Torrance, Calif, is ex- 
truding zirconium alloy tubing 
in lengths up to 513 ft. Previ- 
ously tubing this length was 
made by welding together 
three shorter extrusions. 


Isotope storage tank: “Research 
Institute for Hydrotechnique 
and Melioration,’ USSR, has 
designed a_ steel-and-concrete 
sub-soil storage tank for co- 
balt-60 and cesium-137. Lower 
part of this steel container is 
used for isotope storage; up- 
per part contains 233-in.- 
thick concrete for shielding. 


Polycarbonate agreement: Gen- 
eral Electric and Farbenfa- 
briken Bayer have executed a 
cross-license agreement un- 
der U.S. patent rights of each 
of the two companies. Fields 
related to polycarbonate poly- 
mers are expected to be 
served faster as a result of 
the agreement, GE claims. 





SOLVESSO 


VITAL INGREDIENT FOR BRILLIANT CAR FINISHES 


The superior quality of Solvesso Xylol helps assure brilliance and durability 
in car finishes. Its purity and uniformity make it outstanding for many other 
types of surface coatings... particularly coatings for home appliances. And 
you can count on fast delivery and technical assistance for the most profitable 
application of Solvesso Xylol. Yesterday... today and tomorrow ...Solvesso 
solvents are industry’s first choice! 
For further information or technical assistance, write: Esso Standard Oil 
Company, Solvents Division, 15 West 51st Street, New York 19, New York. PETROLEUM SOLVENTS 


In Industry after Industry...“ESSO RESEARCH works wonders with oil” 
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DEVELOPMENTS ... 


CHEMICAL ECONOMICS corren sy p. x. cannon 











90% of all people in chemical process industries (CPI) 
work in big plants (100-or-more employees) .. . see bottom, this poge 


13% of all plants making chemically processed products 
are “outside” the CPI... next page 


More CPI people and plants are in stone, clay, glass 
and ceramics work than in any other field ... pose 42 


11% of all CPI plants are in the N.Y.-N.J. metropolitan area 


a 
Here’s Your CPI Census for 1959 


The biggest privately spon- the highlights for the bustling the chemical process industries. 
sored nose-counting of American sector of the U.S. economy that e By plant size: 20-49, 50-99, 
industry—McGraw-Hill’s Census pays our board and keep, the and 100-or-more employees. 
of Manufacturing Plants for Chemical Process Industries eBy industry groups: 18 
1959—is a matter of record now. (CPI). major divisions, more than 100 
(The last comparable job ap- First of all, the 1959 Cen- subdivisions. 
peared in 1952.) And here are sus shows the distribution of Story continues on page 40 


Summary of 1959 Census of Chemical Process Plants 


Plants With Plants With Plants With 
20-or-More Employees 50-or-More Employees 100-or-More Employees 
Chemical Process Industry Plants Employees Plants Employees Plants Employees 





Chemicals & Petrochemicals... . 273,616 742 259,749 487 240 , 408 
Drugs & Medicines 122,213 366 116,264 227 107,512 
Explosives & Fireworks : 70,905 90 70,572 71 69, 288 
Fats & Oils. . 46,851 303 40,370 120 28, 576 
Fertilizers & Agricultural Chemicals. . 46,597 237 38,707 99 30,090 
Foods & Beverages ee 235,841 925 220,194 548 195,313 
Leather Tanning & Finishing........ 34,831 179 33,234 114 28,764 
Lime & Cement... 46,826 198 46,181 168 43,976 
Man-Made Fibers 41,349 32 41,253 30 42,153 
Metallurgical & Metal Products...... 164,997 485 153,570 274 139,938 
Paints, Varnishes, Pigments & Allied 

Products ; 638,142 371 60,009 189 48 ,327 
Petroleum Refining & Coal Products... 313,506 489 308, 103 365 300, 268 
Plastics Materials, Synthetic Resins & 

Nonvulcanizable Elastomers... . 71,200 162 69,670 102 65,824 
Rubber Products. 266 , 299 559 258,708 389 248 ,044 
Soap, Glycerin, Cleaning, Polishing, 

Related Products ; 43 ,827 187 38,182 98 32,480 
Stone, Clay, Glass & Ceramics ; 365, 888 1,274 345,321 790 312,070 
Wood, Pulp, Paper & Board 291,299 716 286, 446 544 274,693 
Other Chemically Processed Products 218,335 798 209 , 381 505 190,333 
Industries With Secondary Products in 

the Chemical Process Industries 1,890 657 , 559 1,384 641,146 937 610,822 





. 14,109 3,380,216 9,497 3,237 ,060 6,057 3,007 ,879 


Free—For your files—Check your Reader Service postcard (p.145) for an extra copy of this article. 





BENEFITS OF QO CHEMICALS 


QO LEVULINIC ACID 


AS A NEW 
RAW MATERIAL 


You might call QO Levulinic Acid “a key to 
new horizons”. Certainly it has a rich potential 
as evidenced by the variety of its reactions. 


Take a look at its formula... CH,COCH,CH,COOH 


IT’S POLYFUNCTIONAL. Levulinic acid can react as a carboxylic acid and as a 
ketone. The 1 ,4-spatial relationship of these functions frequently leads to cyclization 
to form heterocyclic types. 
SOME TYPICAL REACTIONS. Reductive amination of levulinic acid offers a con- 
venient route to 5-methyl-2-pyrrolidone or N-substituted homologs. Oxidation over 
a vanadium catalyst yields succinic acid. Dehydration gives 3-pentenoic gamma- 
lactone. Esterification goes forward normally using standard procedures. Condensa- 
tion with phenol in the presence of strong acids gives 4,4-bis(hydroxyphenyl)penta- 
noic acid. 
AVAILABILITY. QO levulinic acid is available from our pilot plant in cans and 
drums. Drum carload quantities can be supplied. The manufacturing process is suit- 
able for full scale production on a commercial unit. 

For further study of this polyfunctional compound, write for our new revised Bulletin 301-A. 


om | he Quaker Oats Ompany 


(@mpany 
‘ CHEMICALS DIVISION 
335Y The Merchandise Mart, Chicago 54, Illinois 
Room 535Y , 120 Wall Street, New York 5, New York 
Room 435Y, 48 S.E. Hawthorne Blvd., Portland 14, Oregon 
Room 6155Y, 815 Superior Ave., Cleveland 14, Ohio 
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ECONOMICS... 


e By geographical area: 48 
states, plus the District of Co- 
lumbia, and 66 major metro- 
politan areas ranging from New 
York to Flint, Mich. 
> New Feature — And, as an 
added feature, a profile of non- 
CPI plants — plants not pri- 
marily concerned with chem- 
ical processing or manufacture 
but which do turn out CPI prod- 
ucts as a sideline. 

Taking the first standard of 
measure—plant size—and read- 


ing through the data, we note 
that nearly 90% of all CPI em- 
ployees work in the biggest 
plants (100-or-more employees). 
And “big” plants make up 
barely 40% of total plants with 
20-or-more workers. 

In the field of man-made fi- 
bers, for example, 86% of all 
plants—and better than 99% of 
all employees—are in the big- 
plant category. 

Of the 18 
process industries, the 


major chemical 
stone, 


Some “Non Chemical” Plants Make Chemicals, Too 


Manufacturing Industry * 


Plants Employees 





Ordnance & Accessories........ 
Food & Kindred Products 

Tobacco Manufacture............ 
Textile Mill Products 


9 19,435 
875 116,984 
1 170 
106 39,450 


Apparel and Other Finished Products Made From Fabrics 


& Similar Materials 


Lumber & Wood Products, Except Furniture. . 


Furniture & Fixtures 
Paper & Allied Products 


Printing, Publishing & Allied Industries. . 
Petroleum Refining & Related Industries 


Rubber.... 

Leather & Leather Products 
Stone, Clay & Glass Products 
Primary Metal Industries 


2,053 
18,192 
3,888 
43 ,007 
6,305 

65 
5,630 
5,519 
8,803 
16,047 


Fabricated Metal Products, Except Ordnance, Machinery 


and Transportation Equipment 
Machinery, Except Electrical 


Electrical Machinery, Equipment & Supplies 


Transportation Equipment 


48,503 
80,008 
44,553 
169,959 


Professional, Scientific, Controlling Instruments; Photo- 


graphic, Optical Goods; Watches & Clocks........ 
Miscellaneous Manufacturing Industries. . . 


14,316 
14,672 





657 , 559 


* Plants listed under these categories are primarily concerned with nonchemical processing or manufacture, 
but do turn out at least one chemically processed material as a secondary product. Most plants in such 
broad classifications as “Petroleum Refining & Related Industries,” and “Paper & Allied Products,” turn 
ovt—as their primary product—a chemically processed material and thus have already been accounted 


for in tables on pp 38, and 42. 


clay, glass and ceramics group 
employs more people and boasts 
more plants than any other 
group—16% of all plants and 
13% of all employees, respec- 
tively. 

> New York Area Leads — Of 
the 66 major metropolitan areas 
which are broken out of the sta- 
tistics—only 53 were so han- 
dled in 1952—the New York 
City-Long Island-Northern New 
Jersey area ranks way out in 
front, accounting for fully 11% 
of all CPI plants and 12% of 
all CPI employees counted in 
the census. 

The 66 areas covered, inci- 
dentally, account for 95% of all 
plants and employees in the CPI 
Census. 
>The “Outsiders” — One new 
feature of this year’s Census is 
a tally of the plants which are 
not, strictly speaking, CPI 
plants—those not primarily con- 
cerned with chemical process- 
ing or manufacture, but which 
do turn out at least one chem- 
ically processed material as a 
secondary product (see table, 
this page). 

These non-CPI plants are by 
no means few in number. They 
add up to more than 13% of all 
plants making chemically proc- 
essed products, and are a good 
indication of the strong com- 
petition for markets the CPI is 
running up against from “out- 
siders.” 

For full details of the 1959 CPI Census, 
write for Chemical Process Industries 
Report No. 120-10, c/o Chemical Engi- 


neering, Market Research ener 330 
West 42nd St., New York 36, N. Y. 


See CPI census 
breakdown by industries, pg. 42. 





Who'll Use All 
That Sodium? 


Sodium metal reached a pro- 
duction peak in 1956 and has 
been sliding downhill ever 
since: to 133,000 tons in 1957, 
110,000 tons last year, barely 
100,000 tons this year (based on 
four-month figures). 

Yet capacity is still on the 
rise. Du Pont’s new 45-million- 
lb./yr. plant at Memphis, Tenn., 
boosts national capacity to 


180% of total 1958 production. 

Says Stanford Research In- 
stitute’s chemical economics 
newsletter, “Prospects of uti- 
lizing this excess capacity in 
the near future are not too 
bright.” 

Sodium’s principal end use, 
tetraethyl lead—which accounts 
for about 75% of the metal pro- 
duced—cannot do the job alone. 
Its growth potential is 5%/yr. 
at best, according to SRI. 

Reduction of such new metals 


as zirconium and_ titanium— 
once such a promising outlet 
for sedium—is stalled, waiting 
for the day when these metals 
become competitive with other 
materials used by private in- 
dustry. 

Sodium consumption in de- 
tergent manufacture dropped 
to nil last year when Procter & 
Gamble completed conversion 
of its fatty alcohol facilities 
from sodium reduction to cata- 
lytic hydrogenation. 
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DO REACTIONS LIKE THESE 
HOLD A LOW COST SOLUTION TO YOUR 
OXIDATION PROBLEMS? 


Allied Nitrogen Tetroxide is a low-cost oxidant. It can be used in 
the wood pulping, rubber, metal recovery, and lubricant purifica- 
tion industries, and for many other applications. Perhaps this 
versatile chemical can solve some of your oxidation problems. 

See the box at right for further reactions. For further infor- 
mation and application data on Allied Nitrogen Tetroxide, write 
for Allied’s 59 page product bulletin “Nitrogen Tetroxide”. 

Allied Nitrogen Tetroxide is shipped in tank-cars, one-ton 
cylinders, or 125 and 150 pound cylinders. 


COOOCHHSEOSHOEEEHOHEHEEEH OOOO SEOEESE 
NITROGEN TETROXIDE CAN BE 
USED AS A LOW COST OXIDIZER: 


... At very low temperatures in the form of solutions, 
such as NO in N,O, 
... In concentrated liquid form from —11° to 21°C 
...In acids such as sulfuric and nitric 
... As a gas in form of NO, at elevated temperatures 
...As a solution in carbon tetrachloride or chloroform 
from 0° to 30°C for such oxidation reactions as 
Aromatic alcohols to aromatic aldehydes; 
Alkyl aryl carbinols to ketones; 
Alcohol groups in starch or cellulose to carboxyl 
groups; 
Thiols to sulfonic acid. 


eeseeceeoeoeoeeeoeoeoeoe ee eeeese 
@eseeeeceoeeeeeeeeeeeeeee 


eeeeeoeeeoeeeeeseeeeeeeeeeeeeeeeeoeees 


For specifications and local offices, see our insert 
in Chemical Materials Catalog, pages 435-442 and 
in Chemical Week Buyers Guide, pages 35 - 42. 
BASIC TO 


AMERICA’S 
PROGRESS NITROGEN DIVISION 
Dept. *!T13-5-1, 40 Rector Street,, New York 6, N. Y. 


2819 
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ECONOMICS ... 


(Continued from p. 40) 


Industry Breakdown of 1959 Census of Chemical Process Plants* 


Chemical Process Industry 


Plants Employees 


Chemical Process Industry Plants Employees 





Chemicals & Petrochemicals 

Alkalis & chlorine.............. 

Industrial gases 

Cydiie (coal-tar) crudes 

Dyes, dye (cyclic) intermediates & 
organic pigments(lakes and toners) 
industrial organic chemicals, n.e.c. . 

Industrial inorganic chemicals, n.e.c. 
Synthetic rubber (vulcanizable 
elastomers) 

Gum & wood chemicals......... 

Chemicals & chemical prepara- 
OO SEE ee 


30,581 
12,314 
4,812 


16,222 
55,235 
98,221 


16,728 
8,325 


31,178 





Nea: ite caved 


Drugs & Medicines 
Biological products 
Medicinal chemicals & botanicals. . 
Pharmaceutical preparations 
Perfumes, cosmetics & other toilet 
preparations 


273,616 


7,137 
17,247 
72,023 


25,806 





Ordnance & accessories, n.e.c.. . . 
Ammunition 


122,213 


17,021 
8,800 
45,084 





MN Saye wieicatd este 


Fats & Oils 
Cottonseed oil mills. . . 
Soybean oil mills 
Other vegetable oil mills. . . . 
Grease & tallow 


70,905 


14,801 
6,142 
4,795 
7,107 
1,822 

12,184 





Fertilizers & Agricultural Chemicals 
Fertilizers 
Fertilizers, mixing only 
Agricultural pesticides 
Agricultural chemicals, n.e.c...... . 


12, 038 





Foods & Beverages 
Cane sugar refining........... 
Beet sugar 


46,597 


11,790 
10,595 
213,456 





235,841 





Lime & Cement 
Cement, hydraulic 


34,831 


40,753 
6,073 





Man-Made Fibers 
Cellulosic man-made fibers 
Synthetic organic fibers, except 
cellulosic 


46,826 


29,685 
11,664 





41,349 


Metallurgical & Metal Products 





870 164,997 


Paints, Varnishes, Pigments & Allied 
Products 
Inorganic pigments........ . 50 10,651 
Paints, varnishes, lacquers & ena- 
566 56,367 
Putty, caulking weenie & allied 
products 1,124 


68,142 





Petroleum Refining & Coal Products 
Petroleum refining 148,521 
lubricating oils & greases 8,315 
Coke & aweneiel 133,142 
Lee 23,528 


313,506 





Plastics Materials, Synthetic Resins 
& Nonvulcanizable Elastomers 





71,335 


Rubber Products 
Tires & inner tubes. . * 103, 493 
eee 162,806 


266, 299 





Soap, Glycerin, Cleaning, Polishing 
& Related Products 
Soap & other detergents, except 
specialty cleaners 
Specialty preparations 
Surface-active agents, finishing 
agents, sulfonated oils and as- 
sistants 





Stone, Clay, Glass & Ceramics 
Glass (SIC Codes 3211, 3221, 
: 140,188 
Clay refractories....... 18,767 
Abrasive products 30,716 

Minerals & earth, ground or other- 

wise treated 16,165 
Nonclay refractories ee 7,054 
Otherst a 152,998 


365, 888 





Wood, Pulp, Paper & Board 
Pulp mills 37,475 
253,824 


291,299 





Other Products 
Glue & gelatin oa 6,343 
Carbon black Saieae’ 3,670 
Carbon & graphite products..... 7,785 
Others 200 , 537 


i Sane er: 4 218,335 








Total Chemical Process Industries... 12,219 2,722,657 


* All plants with 20-or-more employees; + Statistics from U.S. 1954 
Census; n.e.c., not elsewhere classified. 
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New Processing Applications for Borohydrides 


In league with chemical processors around the world, MHI 
continues full tilt on the development of new applications for 
hydride chemistry. Application development for sodium and 
potassium borohydrides, for example, has opened exciting 
possibilities for chemists working in the pulp, paper, textile and 
plastic foam fields. 


Reductive wood pulp bleaching 
Sodium borohydride and potassium borohydride are being used 
effectively as reductive bleaching agents for wood pulp and 
cellulosic textile materials and for stabilizing bleached mate- 
rials to prevent color reversion or yellowing. For the first time, 
chemists now have a water soluble reagent which will selec- 
tively and quantitively reduce the aldehyde groups in oxi- 
dized cellulose. 


Textile finishers “clean up” 

The borohydrides quantitively and rapidly reduce aldehydes and 
ketones to alcohols in water or alcoholic solutions at room 
temperature and atmosphere. The borohydrides “clean up” 
trace amounts of residual aldehydes in organic products, pre- 
venting odor development and greatly improving color stability 


for finishes using aldehyde-based resins. Borohydrides also 
reduce the carbonyl group in cellulose, introduced by oxidative 
bleaching, thus increasing resistance of the fibers to hot alkali. 


Borohydrides make better foams 
Borohydrides for producing vinyl foams offer versatile and inex- 
pensive process possibilities using simple equipment. As blow- 
ing agents, the hydrogen yield of the borohydrides produces 
foams of fine, uniform cellular structure. Foam density is 
variable with the concentration of the borohydride. In addition 
to fine uniform cell structure, other advantages include low 
density, and low compression set. 





New literature-technical service 
Qualified technical service in applying the borohydrides 
to your process is available without obligation. If you do 
not now have Mg — 

these new MHI 

literature re- 

leases, write for 

copies now! 











PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides Incorporated 


1102 WEST CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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Wyandotte’s research divi- 
sion with the De Vilbiss Co. 
has developed a portable low 
cost spray system producing 
rigid urethane foams’ with 
about twice the insulation effi- 
ciency of: fiberglass, cork or 
expanded polystyrene. 

Members of Wyandotte’s 
rapidly growing family of ox- 
ide products, used with fluor- 





Plastic-Fluorocarbon Foam Spray Insulates Doubly 


\" UP 


inated hydrocarbon gases, 
brought about a combination 
of materials which permits 
fairly low pressures for spray- 
ing. The K factor of this gas- 
containing foam is about 0.14 
for a 2-lb./cu. ft. foam as com- 
pared with over 0.2 for con- 
ventional insulation. — Wyan- 
dotte Chemicals Corp., Wyan- 
dotte, Mich. 44A 








Transparent Ceramie 


Porelessness is key to Al.O, 
transparency. 

A new ceramic has resulted 

from the removal of all the mi- 

croscopic pores, or bubbles, 


that make conventional ceram- 
ics (at right) appear opaque. 
Named Lucalox, the highly 
dense material is made from 
aluminum oxide powder, pressed 
into shape and sintered. One 
can read through a _ polished 
specimen placed flat against 
printed matter. At greater dis- 
tances it resembles frosted 
glass. At least 90% of the light 
in the visible spectrum is trans- 
mitted through it. 

Lucalox possesses the high 
strength of alumina ceramics, 
stable at temperatures close to 
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3,600 F., can be pressed into any 
shape. No other material com- 
bines translucence with this de- 
gree of strength and heat resist- 
ance as well as ease of fabrica- 
tion. 

It is expected to extend the 
range of instruments and de- 
vices that is presently limited 
by the physical characteristics 
of available materials. An ex- 
ample: High-intensity incan- 
descent and discharge lamps 
now limited, in some cases, by 
the heat-resistance of their 
transparent envelopes. — Gen- 
eral Electric Co., Schenectady, 
No. 44B 


Polyurethane Coating 


Permits reroofing without 
reshingling. 


Old shingles are merely 
coated with a new polyurethane 
liquid resin, then sprinkled with 
ordinary sand, to endow them 
with many more years of water- 
proof service. Called Del-Coat, 
the resin is said to straighten 
curled and weatherbeaten 
wooden shingles. 

Excellent abrasion and im- 
pact resistance and flexibility 
are claimed for the coating. To 
process asphalt shingles with 
polyurethane and sand, approxi- 
mate cost of material and labor 
is 50-60¢/sq. ft., considerably 
less than that of complete re- 
newal.—Delka Research Corp., 
Bronx, N. Y. 44C 


(Continued on p. 46) 








whatever the 
process 
application... 
you can depend on 
CUNO 

engineered filtration 


In the paint industry, for example, manufacturers of 
enamels, varnishes, solvents, etc. know from 
experience that Cuno engineered filtration helps 
maintain efficient production . . . and is frequently the 
difference between good and excellent product quality. 
All manufacturers in the process industries—from 

producers of pharmaceuticals to producers of petro- 
leum products—depend on filtration. To meet their 
individual requirements Cuno furnishes a complete 
line of filter types: 

positive self-cleaning edge-type 

automatic self-cleaning wire wound 

disposable depth cartridge 

porous metal 

screen mesh 


us apply over 30 years of filtration know-how 
to your requirements. 





THE CUNO ENGINEERING CORP., DEPT. 14, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
Sales Offices throughout the United States and Canada 
in Canada write: Peacock Bros., Lid., P. O. Box 1040, Montreal 3, P.Q. 
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CHEMICALS ... 


EXTRA STRENGTH of new fire- 
brick, above, will increase rugged 
use. Ease of shaping, below, will 
lower costs. 


Insulating Firebrick 


Lightest in weight and low- 
est in thermal conductivity 
of any available. 


Known as B&W K-20 and 
K-23, new insulating firebrick 
has been engineered to meet the 
rugged requirements of furnace 
builders and operators in the 
metals,. structural. clay,. oil, 
chemical and glass industries. 

Mechanical strength of the 
refractory has been increased 
by more than 65% for K-20 and 
by more than 50% for the K-23. 
They can be fitted with hangers 
or pins without breaking. 

The K-20 has an average 
weight of 1.70 lb. per 9-in. 
straight, while the K-23 9-in. 
straight averages 1.85 lb.—the 
only 2,300 F. use limit brick 


marketed today that weighs less 

than 2 lb. per 9-in. straight. 
The B&W insulating firebrick 
can be tailor-cut, drilled or 
shaped as necessary, using or- 
dinary wood-working tools. The 
need for costly special shapes 
and the delays involved in ob- 
taining them is eliminated.— 
Babcock & Wilcox Co., New 
46A 


Via 
Copper Paste 


Produces printed wiring 
directly on ceramic, with- 
out adhesive. 


By present methods for pro- 
ducing printed wire on ceramic, 
a sheet of copper foil is usually 
bonded to the ceramic or plastic 
base with an adhesive. The de- 
sired pattern is then produced 
by one of several methods usu- 
ally involving the removal of 
undesired material. The bond 
of the copper to the base thus 
is dependent on the strength of 
the adhesive. Often, it fails 





Newsworthy Chemicals 


during subsequent processing 
operations, such as soldering or 
assembly. 

A new adhesive-less method 
is based on a specially formu- 
lated copper-bearing paste, uses 
standard silk screening tech- 
niques for forming the pattern. 
Paste is prepared from a finely 
ground mixture of copper oxide 
and a special glass frit, blended 
with a standard silk screen 
printing vehicle. The paste is 
used to print the pattern on the 
ceramic and the “card” is heat- 
dried to remove slovents. The 
card with its pattern is fired in 
air at 750 C. for 20 min. to 
burn off the printing vehicle. 
This leaves a nonconducting 
copper oxide pattern, ready to 
be reduced to metallic copper. 

The second firing is at 850 C. 
for 30 min., in a controlled at- 
mosphere containing hydrogen, 
nitrogen and oxygen. The hy- 
drogen reduced the copper ox- 
ides to metallic copper; the 
oxygen prevents reduction of 
other oxides in the system and 
promotes good wetting of the 
glass frit and the ceramic. With- 
out oxygen, a poor bond results. 

Printed wiring cards  pre- 
pared this way can be dip-sol- 
dered without bond failure, and 
without use of corrosive fluxes. 

The process is suitable for 
automatic production  tech- 
niques, and should prove com- 
petitive in cost with other 
printed wiring methods.—Bell 
Telephone Laboratories, New 
York. 46B 


(Continued on p. 48) 
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Urethane-fluorocarbon foam spray insulates doubly 
Transparent ceramic has high strength, heat stability 
Urethane coating permits reroofing without reshingling 
Firebrick combines light weight, low thermal conductivity... . 
Copper paste produces printed wire without adhesive 

Vinyl film seals off surgical wounds 

Polyethylene does not retain dust-attracting charge 

Epoxy paving, which resists jets, gets plant use 


For more details, use Reader Service Card 
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Abrasives 

Aeronautical 

Automotive 

Brick and Tile 

Ceramic 

Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

Lubricant 

Match 

Metallurgical 

Metal Working 

Oil Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 


Pharmaceutical 


Photographie 
Porcelain Enamel | 
Plastics a 


Pottery 
rte Harshaw sells chemicals — thousands of them — 
Rubber for these and many other industries 
scons - Here are typical Harshaw chemical products 
Veterinary Remedies Electroplating Salts, Anodes Fluorides 


Welding Electrodes : 
Wall Paper and Processes Glycerine 


Organic and Inorganic Dry Preformed Catalysts, Catalytic 
Colors and Dispersions Chemicals 



































FREE! tis 16-page booklet . . 
lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 


from Harshaw. Vinyl Stabilizers Agricultural Chemicals 


Ceramic Opacifiers and Fungicides 
Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
WRITE TODAY FOR Chicago « Cincinnati « Cleveland » Hastings-On-Hudson, N.Y. + Houston + Los Angeles 
YOUR COPY Detroit + Philadelphia + Pittsburgh 
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CHEMICALS ... 





Clear vinyl film 0.002 in. 
thick is finding use as a sur- 
gical drape to reduce oper- 
ating room infections. The 
surgeon makes the _ incision 
through a skintight plastic 
sheet which covers the area 
of the operation. The operat- 
ing wound is sealed off from 





Skintight Vinyl Film Seals Off Surgical Wounds 


bacterial contamination from 
the patient’s own skin, a pri- 
mary source of infection in 
surgery. 

The film replaces towels or 
other porous material which 
are much less effective seal- 
ants.—Union Carbide Plastics 
Co., New York. 48A 








Polyethylene 


Unlike conventional pro- 
duct, right, does not retain 
dust-attracting charge. 


Two new polyethylene com- 
pounds have been developed 
which eliminate dust attraction 
by injection molded articles. 
A molded piece of the new ma- 
terial is shown beside a piece of 


conventional polyethylene, left 
to right, above. Each piece was 
rubbed with a cloth and set 
down before a piece of ciga- 
rette ash. Because the new 
polyethylene does not retain 
the electrical charge, it did not 
attract the dust. 

The new materials are de- 
signated Bakelite polyethylene 
DNDA-0401 and DPD-7366. 
DPD-7366 is based on a new 
polyethylene copolymer which 
has excellent low-temperature 
toughness and improved rigid- 
ity in addition to its anti-dust 
properties. DNDA-0401 is a 
high flow general purpose anti- 
dust housewares material with 
less rigidity than DPD-7366, in 
molded housewares items. Com- 
pounds are expected to find ap- 
plication in items ranging from 
tumblers to 20-gal. refuse cans. 
—Union Carbide Plastics Co., 
New York. 48B 
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Epoxy Paving 


Nearly indestructible sur- 
face, developed for jet run- 
ways, gets plant use. 


Aimed originally at meeting 
severe conditions imposed by 
new jet aircraft on airport run- 
way and maintenance area 
pavements, Epon asphalt con- 
crete is shown above as it is 
applied to a roadway at Shell’s 
Houston plant. 

It combines petroleum as- 
phalt, petroleum-derived epoxy 
resins and a plasticizer, can 
withstand the hot blasts of jet 
engine exhausts and the solvent 
action of spilled jet fuel, gas- 
oline, hydraulic fluids, cleaners. 

Though cost is about 10% 
higher than regular asphaltic 
concrete, the new compound’s 
long life span plus susceptibil- 
ity to conventional methods of 
application should open wide 
markets to it. 

Shell has also been engaged 
in developing highway and 
bridge surfacing materials 
which utilize epoxy resins’ non- 
skid properties. — Shell Chem- 
ical Co., New York. 48C 
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DEVELOPMENTS... 





PROC ESS EQUIPMENT EDITED BY C. C. VAN SOYE 





For schematic of operation, 
please turn page. 


Two-Belt Filter Scores Big Output 


Feeding on hard-to-handle slurries, 


this unconventional filter automatically turns out 


thin, dry cakes at unusually high rates. 


If you are fortunate enough 
to attend the New York Chem 
Show later this month, it might 
be worth your while to visit 
Read Standard’s booth and see 
their unique Short-Cycle filter. 

Technically classified as an 
automatic, cyclic pressure filter, 
this novel machine can be best 
compared to a plate-and-frame 
press. However, instead of the 
usual 20 to 40 chambers, Short- 
Cycle has only two, with a total 


filtration area of about 1.6 sq. 
ft. Two endless belts of filter 
medium, one passing through 
each chamber, are automati- 
cally repositioned following 
completion of each cycle. 

> Versatile Operation — Total 
cycle time for precoat (if neces- 
sary), filtration, washing, dry- 
ing and discharge varies with 
application, but seldom exceeds 
30 to 90 sec. Any combination of 
these intermediate steps, as 
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well as multiple washings, can 
be quickly programmed into the 
cycles. 

According to Read Standard, 
Short-Cycle units will prove to 
be most economical for filtra- 
tion of hard-to-handle slurries 
—those in which the solids are 
amorphous or extremely small 
in particle size. Changeover 
from one feed to another re- 
quires no extensive, time-con- 
suming cleaning procedures; 








See Our Exhibit at Booth 840 The Super Stainless For Resisting 
27th Exposition Chemical Industries 
Nov. 30—Dec. 4, 1959 Hot Sulfuric Acid 
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EQUIPMENT DEVELOPMENTS .. . 


Cyclic Filter Operation—cross section of one filter chamber 


Medium 
Cit, ey Dry 
compressed 4 
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Filter... 


40 sec. 


Times shown are representative of typical operation 


media blinding is not a prob- 
lem. 

Since the thin cakes produced 
have a uniform structure and 
are porous, highly _ efficient 
washing takes place. Drying to 
very low, controlled, moisture 
contents is possible for the same 
reason. 
> High Filtration Rate—Requir- 
ing only 10 sq. ft. of floor space, 
Short-Cycle units can _ fre- 
quently outperform plate-and- 
frame or rotary filters many 
times their size. Typically, they 
can deliver up to 1,000 lb./day 
of relatively dry cake and clear 
filtrate from slurries having a 
solids content below 50%. 

In one application study, Read 
Standard compared the per- 
formance of their machine with 
a rotary vacuum filter equipped 
with compression blankets. Feed 
to both units was a 25% slurry 
of ferrous oxide in water. 

Yield of thixotropic cake from 
the rotary filter was 12 lb./(sq. 
ft.) (hr.), with a moisture con- 
tent of 70%. Production rate of 
the Short-Cycle was 75 lb./(sq. 
ft.) (hr.) with 63% moisture. 

Short-Cycle filters can also 
do a good job of polish-filtering 
if an automatic precoat step is 
included in the cycle. As a guide 
to polishing capacity, Read 
Standard quotes a throughput 
of about 3 gpm. for feed solu- 
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Wash # Wash 
liquid § out 


Wash... 


15 sec 


tions containing 1% fibrous 
solids. 

> Control Via Pressure — Fil- 
trate flow through a forming 
cake on any conventional filter 
varies with change of cake 
thickness. As the cake builds, 
pressure on the slurry side of 
the media rises and filtration 
rate declines—first gradually, 
then sharply. 

A pressure switch limits op- 
eration of Short-Cycle machines 
to only the peak, or gradual 
part, of a typical filtration 
curve. Such operation retards 
both compaction of the cake 
and crystal collapse, thus main- 
taining high filtration efficiency. 
It also facilitates subsequent 
washing, drying and discharge. 
> Operation—Raw slurry enters 
the two chambers, a pressure 
drop develops, and filtration 
starts. (See the schematic illus- 
tration above) As soon as the 
cake builds to a thickness suffi- 
cient to trigger the pressure 
switch, the feed valve closes, 
and an air purge forces unfil- 
tered slurry back to its source. 

Wash liquor enters the cham- 
bers and flows through the 
cakes. At the end of the wash 
cycle, as controlled by a timing 
relay, another air purge empties 
the chambers. Then the air-dry- 
ing step commences, if required. 
Finally, an air-actuated cam, 
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1.5 sec 


which holds the chambers 
closed against spring tension, 
retracts; this frees the media 
belts, which rotate through one- 
half of a revolution. 

As the moving belts pass over 
a small-diameter roller, the cake 
discharges. The cam then closes 
the chambers, and the cycle re- 
peats. 
> Industrial Acceptance—Thus 
far, four Short-Cycle filters 
have been installed. Another 20 
machines are under current 
negotiation. 

One of Read Standard’s cus- 
tomers, Lord Chemical of York, 
Pa., finds the machine quite ef- 
fective for pre - discharge 
cleanup of waste effluents con- 
taining metal hydroxides and 
calcium soaps. Another cus- 
tomer, an Eastern toilet-goods 
manufacturer, has put a Short- 
Cycle to work polish-filtering 
shampoos. 
> Availability—Short-Cycle _fil- 
ters come with a wide variety of 
construction materials. They 
can use virtually any kind of 
fabric or wire media. Price of a 
stainless steel unit is in the 
$5-6,000 bracket, including 
valving and control panel.— 
Read Standard, Div. of Capitol 
Products Corp., York, Pa. 50A 
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Holding tight on Dowtherm... 
one of many jobs Crane Steel Gates do better 


For more than four years these Crane 
33XR 300-pound steel gate valves have 
given the Crosby Chemicals plant at 
Picayune, Miss., completely trouble-free 
service on 500 F Dowtherm. And they’re 
still in perfect working order! 

The hard-to-hold and non-lubricating 
characteristics of Dowtherm pose no 
problem for these valves. Seating mate- 
rials—Crane Exelloy to No. 49 nickel 
alloy—insure the highest resistance to 
galling, wear and erosion. 

A long-lasting, tight stem seal is made 
with special packing for Dowtherm— 
and Crane steel castings give the body 
and bonnet extra strength and rigidity 


CRAN 
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for sustained smooth and positive oper- 
ation under toughest working conditions. 

On Dowtherm, steam, oil, gas or any 
service, you can rely on Crane steel gates 
for out-of-the-ordinary durability and 
maintenance savings. Their competitive 
price offers values you can’t afford to 
overlook. Get full facts from your local 
Crane branch or wholesaler—or write to 
address below. 


PROOF that Crane quality is better 


Get ‘“‘Valve Performance Facts’’ —a book- 
let of 32 case histories on Crane installa- 
tions. Gives you many ideas for valve 
savings. Your copy free on request. 


J 


T-head disc-stem connection 
prevents lateral strains on 
stem. Close-fitting disc guides 
maintain accurate seating, re- 
duce wear. 


o VALVES & FITTINGS 


PIPE © PLUMBING ¢ HEATING « AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, IllinoisBranches and Wholesalers Serving All Areas 
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Centrifugal Compressors 


Free from vibration or any 
flow pulsations. 


Available in both single- and 
two-stage designs, a new line 
of centrifugal compressors for 
low-flow, high-pressure applica- 
tions features simple design, 
flexibility in materials of con- 
struction, and adaptability to 
gases other than air. Capacities 
range from 800 to 8,000 cfm., 
pressures to 1,000 psi. 

Designated Type R, the com- 
pressors have special bearing 
housings and seals to permit 
lubrication with water or other 
fluids. This obviates explosion 
hazards caused by oil contami- 
nation or toxic-gas_ leakage. 
Foundation requirements are 
simple and_ inexpensive.—El- 
liott Co. Jeannette, Pa. 54A 


Power Level Gage 


Force balance system de- 
tects liquid levels. 


In the past, there have been 
attempts to popularize power- 
driven liquid-level gages, but in 
the usual case, cost factors 
made commercialization pro- 
hibitive. Vapor Recovery Sys- 
tems Co. has now brought out a 
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unit that, they claim, will bring 
costs within striking distance 
of conventional automatic tank- 
gage installations. 

Called the Dynamatic, the de- 
vice eliminates friction and 
other problems occasioned by 
floats, counterweights and 
spring balances. A servomotor 
handles all movements within 
the system. Accuracy is better 
than vs in.; sensitivity is better 
than «x in.; and repeatability is 
better than 2% in. 

Dial and counter come gradu- 
ated in feet, inches and 16ths; 
feet and hundredths; inches and 
tenths; and the metric system. 
—Vapor Recovery Systems Co., 
Compton, Calif. 54B 


Control Valves 


For vacuum applications in- 
volving high flows. 


A new line of diaphragm- 
operated valves, designed for 
high-flow vacuum processing 
applications, is capable of seal- 
ing and holding vacuum to 
within 0.5 in. Hg absolute for 
an indefinite period of time. All 
models feature resilient, syn- 
thetic O-ring seat seals com- 
bined with direct metal-to-metal 
seat stops to assure positive 
sealing. 

Material of construction for 
valve bodies is bronze; stems 
are Monel; trim is stainless 
steel. Sizes to 3 in. NPT. Flange 
or screw mountings.—The Sin- 
clair-Collins Valve Co., Akron, 
Ohio. 54C 
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Check Valves 


Air-cushion design damp- 
ens line pulsations. 


Rugged, simple construction 
of Airchek valves provides long 
service life and negligible main- 
tenance. Inspection is easy be- 
cause internal parts are acces- 
sible on removal of the cover, 
without breaking piping. 

Flat, annular, stainless steel 
disks, guided at their outer 
periphery, lift against a cushion 
of air or gas. This cushioning 
action eliminates “slam,” which 
is sometimes common to con- 
ventional check valves. Design 
of the valve seat dampens pul- 
sations present in compressor 
discharge lines. 

Airchek valves install in any 
position. Sizes are available for 
?- to 12-in. discharge lines, and 
for pressures to 600 psi.— 
Pennsylvania Pump & Compres- 
sor Co., Easton, Pa. 54D 


Induction Motors 


For applications calling for 
high speed, power. 


Ratings of a new line of large 
a.c. induction motors in open 
dripproof enclosures range 
from 150 to 2,000 hp. at 1,800 
and 3,600 rpm. Special design 
emphasis on the ventilation sys- 
tems assure minimum motor- 
noise levels. 

Pressure lubrication systems 
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MODERNIZING? 
PLANNING A DRYING SW TEM? 


ADD 
ALL GOST FACTORS... iniiat cost 


INSTALLATION 
MAINTENANCE 
OPERATING COST 
DELAYED PRODUCTION 
WASTE 
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For minimum overall cost, invest in a guaranteed 
performance PROCTOR Drying System. In addition, 
you get greater productivity, more uniform product, 
lower labor costs, and longer, more trouble free dryer life. 


PROCTOR Drying Systems have proven their efficiency 
processing chemicals, foods, pharmaceuticals, tobacco, syn- 
thetic rubber, textile fibers, veneers, leather, ceramics, glue, 
gelatin and many other products and on a world-wide basis. 


Call your Proctor & Schwartz representative and let him give you 
the facts, whether your problem involves continuous conveyor, 
spray, truck, tray or laboratory dryers— Proctor makes them all. 
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Triton, Navy’s Largest Nuclear Sub, 


Uses Bridgeport Condenser Tubes 


Launched in August, 1958, the U.S.S. Triton is the 
biggest, most powerful submarine ever built. With a 
length of 447 ft. and a displacement of 5,900 tons, 
Triton boasts, among other things, of two engine rooms 
and two reactor compartments. Built by the Electric 
Boat Division of General Dynamics Corporation, she 
is truly a major achievement in naval architecture. 


Naturally, Triton’s equipment must meet the most 
rigid operating requirements. Helping to fulfill these 
requirements are Bridgeport Cupro-Nickel condenser 
tubes in the Allis-Chalmers condenser and air ejector 
equipment. 

Meeting operating demands such as Triton’s has long 
been standard practice at Bridgeport. Outstanding 
operating records have been—and are being—achieved 
regularly. The experience and knowledge gained from 
these records can be put to your use—whenever you 
wish to take advantage of them. 


Whatever your needs—simple retubing or other re- 
quirements—they are best served, in every respect, 


by Bridgeport. If you have any problem, question or 
plans involving heat exchanger equipment, on land or 
at sea, call your nearest Bridgeport Sales Office. For 
full details, write direct for the 162-page Bridgeport 
Condenser Tube Handbook. Write Department 5012. 


4 


These twin condenser units were designed and built by 
Allis-Chalmers. Bridgeport tubes were used throughout. 


* BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut « Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Lirconium 
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ONE OF A SERIES 


Printed by offset lithography on 
80-Ib. paper containing Wyan- 
dotte PURECAL® in the coating. 


Can Wyandotte technical service 
tell your scientists anything new? 


Sometimes we can . and sometimes we handling and unloading systems, inspect 


can’t. It depends, of course, on the nature of 
the problem at hand. 

But this much we’re sure of: We can save 
you time in many ways with information on 
our products that we’ve gained from our 
own experience and that of others in con- 
sumer industries. 

For example, we can furnish data on 
chemical, physical, physiological and_ toxi- 
cological properties, product specifications, 
sound handling and storage practices and 
precautions, product limitations and other 
such characteristics on Wyandotte products 
wherever they are pertinent. We can make 
specific recommendations as to the best ways 
to use Wyandotte products and fit them into 
your profit picture. 

We can also aid in your choice of the 
proper processing equipment, check your 


your storage facilities, and instruct your per- 
sonnel on safety measures as related to our 
products. 

In this way we save you valuable research 
and laboratory time . . . eliminate duplica- 
tion of effort . Insure your getting the 
maximum performance from our products. 

Wouldn’t you call this kind of technical 
service deep-rooted and sincere? 

Well, if you do, and you need information 
on any of the many chemicals that are within 
our manufacturing range, contact us. To 
expedite our action, be sure to furnish as 
much information as possible . . . the extent 
of our help is in direct proportion to our 
realization of the customer’s complete prob- 
lem. 

For a pictorial presentation of Wyandotte 
technical service at work, please turn page. 
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CHLORINE CARE 


...an example of Wyandotte technical service at work 


if 
A Wyandotte technical service man really gets around. Here, he checks 
a chlorine distillation test in our analytical laboratory. Each producing 
plant has its own analytical laboratory, where controls are set up to help 
guarantee customer satisfaction. 


In our application-research laboratory, he examines the results of pulp 

bleaching tests. This customer had a difficult bleaching problem, and new 
procedures, developed by Wyandotte’s application research, proved ex- 
tremely helpful in finding a solution. 


Out on the tracks, he assists in all phases of safe 

handling procedures. Note the caution signs, 
safety platform, and flexible loop. These are just a 
few of the precautions that personnel handling chlorine 
should always follow to insure safety. 


At the customer’s mill, he inspects the bleach 

equipment. Here, his knowledge and experience 
gained in the laboratory are applied. A technical 
service man’s work can take him anywhere . . . wher- 
ever there is room for progress or improvement. 


“Wyandotte 


CHEMICALS 


Pacing progress with creative chemistry 


As you can see, chlorine requires a lot of care... in lem that falls within our technological or manufactur- 
many respects ... from manufacture to delivery and ing background, check with us . . . our approach is 
ultimate use. Wyandotte technical service is flexible — designed to provide answers. Wyandotte Chemicals 
enough to offer our customers a lot of help with this — Corporation, Michigan Alkali Division, Wyandotte, 
job. And on many other jobs, too. If you have a prob- — Michigan. Offices in principal cities. 
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ARMCO STEELS J chemical processing 


Research data show why 
Armco’s Aluminum-Coated Steel 


withstands heat 


SAE 1010 STEEL 
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Oxidation rates for ALUMINIZED STEEL Type 1, con- 
trasted with those for SAE 1010 steel, reveal why this 
special hot-dip aluminum-coated Armco Steel is used 
in a wide variety of chemical processing equipment. 

Applied by a special Armco-developed process, the 
aluminum coating prevents destructive scaling at tem- 
peratures up to about 1250 F. Service in chemical plants 
demonstrates that ALUMINIZED STEEL Type | also effec- 
tively resists the combination of heat and corrosion. And 
because its steel base gives parts high strength and 


ALUMINIZED STEEL TYPE 1 


Oxidation rates of 


ALUMINIZED STEEL New steels are 
Type 1 and SAE 1010 


steel at 1000 F and born at 


1100 F. 
Oxygen pickup is a Armco 
measure of the oxida- 
tion of the metal and 
how fast it will fail. 


1100° F 


rigidity, ALUMINIZED STEEL can be used in thinner 
gages and at higher temperatures than other metals. 

This unique two-in-one Armco Steel provides much 
longer service life than any other metal in its price class. 
That’s why it is specified for carbon black burner shields, 
stack shields, reactor covers, fume oxidizers, engine 
mufflers, ovens, and similar processing equipment. 

For complete information about Armco ALUMINIZED 
STEEL Type 1, write Armco Steel Corporation, 3309 
Curtis Street, Middletown, Ohio. 


ARMCO STEEL 
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Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & 
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Engineering the Diuril Process 


Merck’s Diuril is a real breakthrough in drug research. 


Here is the first detailed description of its manufacturing process. 


66 ETWEEN October 1957 and June 1958 when 

B the Diuril plant came on stream, we had 
to revise design capacity upward several times 
until we had finally doubled the original figure— 
at the same time utilizing the provided equip- 
ment and instrumentation at maximum effi- 
ciency.” Thus does a Merck & Co. engineer 
describe the challenge of designing a production 
plant for a fast-selling new drug. 

Diuril (chlorothiazide), introduced commer- 
cially in January 1958, is effective in combating 
hypertension and various diseases accompanied 
by excessive accumulation of body fluid. Too, 


advent of Diuril has sparked research on similar 
diuretic compounds, such as the work that was 
reported at the American Chemical Society meet- 
ing in Boston last spring. 
>Fine Chemical Engineering—Despite the in- 
evitable pressure to have a production unit on 
stream “yesterday,” designers of a drug process 
have to also keep an eye on future requirements. 
In the Diuril process, there were several additional 
problems: 

Drying crystals of disulfonyl chloride (a proc- 
ess intermediate) is tricky because it is highly 
corrosive and decomposes above 140 F. Using a 


SE Unfold Flowsheet 
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1, Water, methanol 
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3. Water 
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glass-lined conical vacuum dryer, drying time was 
cut to 6-7 hr. at close to 140 F. giving crystals 
with only 0.1% moisture. 

Off-gas from the chlorosulfonation step con- 
tains HCl plus “other acidic impurities” which 
required the design of a special scrubbing system 
to water-absorb all the vapors. Too, there were 
several late changes in the process which in- 
creased yields by 50% (to “a rather respectable 
value”) and which had to be incorporated into 
the design. 

At the Albany, Ga., Diuril plant, all vessels are 
glass-lined and extensive use is made of glass pip- 
ing to maintain product purity. 
> Four-Stage Process—Diuril is produced from 
meta-chloroaniline in four steps: (1) production 
of 5-chloroaniline-2, 4-disulfonyl chloride from 
meta-chloroaniline and chlorosulfonic acid; (2) 
amidating with anhydrous ammonia to 5-chloro- 
2,4-disulfamyl aniline; (3) ring closure with 


> 
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TANK ee & 


Water 
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formic acid to produce crude chlorothiazide; (4) 
recrystallizing to produce pure Diuril. 

For initial reaction, chlorosulfonic acid and 
meta-chloroaniline are pumped to calibrated me- 
tering tanks fitted with overflow lines so that 
quantity of reactants charged is always the same. 
Meta-chloroaniline is then added slowly to the 
chlorosulfonic acid in the reactor. After comple- 
tion, reaction mass drains into the quench tank 
where crushed ice is added and 5-chloroaniline- 
2,4-disulfony] chloride precipitates. These crystals 
are centrifuged and dried in an 8-ft. conical dryer. 
> Closing the Ring—Crystals from first reaction 
are charged to amidation reactor along with 
tertiary butanol. Adding anhydrous ammonia 
forms 5-chloro-2,4-disulfamyl aniline. To make 
chlorothiazide, formic acid is added to the prod- 
ucts at 400 F. which closes the ring. 

Total precipitation of crude chlorothiazide is ob- 
tained by quenching reaction mass in water. 
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Juenched mixture flows to a cooling tank and 
hen through a bottom-drop centrifuge to sep- 
irate chlorothiazide crystals from excess formic 
acid and reaction liquor. 

For High Purity—Final step in process is re- 
‘rystallization of crude chlorothiazide to give 
yure Diuril. 

To water and methanol in the dissolving tank 
s added the erude chlorothiazide. Dilute sodium 
ydroxide is added until all crystals dissolve, then 
activated charcoal is charged to decolorize the 
solution. Mixture recycles through a pressure 
eaf filter until filtrate is clear and then it diverts 
0 the erystallizer in the closed, air-conditioned 
‘pure room.” 

Addition of HCl to the cool solution in crystal- 
izer precipitates pure chlorothiazide. These crys- 
are washed, centrifuged, dried, sifted and 
iged in polyethylene-lined drums. After test- 
pure Diuril is shipped to the tableting plant. 
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AMIDATION REACTOR condenses the disulfonyl chloride ring to form crude 
chlorothiazide Reactor is glass-lined and is equipped with glass pipe fittings. 


where first rea is carried out is glass- 
vent corrosion 4 product contamination. 
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BaW JOB-MATCHED 


TUBES 








meet Heat-Exchanger requirements 


With B&W Job-Matched Heat-Exchanger 
Tubes you get: 
. tube tolerances and mechanical prop- 
erties, controlled for ease of fabrication 
.. a wide range of steels to meet any set 
of operating conditions 
. a complete range of tube sizes, for any 
type of heat exchanger 
This means ease of fabrication to the heat- 


exchanger manufacturer — long service life 
to the heat-exchanger user—and ease of tube 
replacement to those concerned with main- 
tenance. 

For complete information about B&W Job- 
Matched Heat-Exchanger Tubes call the local 
B&W District Sales Office or write for Bulle- 
tin TB-329. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver 
Falls, Pennsylvania. 








THE BABCOCK & WILCOX COMPANY 
TA-9002-SP1 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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PROCESS FILTERS 


Process-Bowser Filters offer broad range fulfillment of pro- 
cess industry needs, utilizing all types of filter media. Avail- 
able in special alloy tank materials and fittings. Control instru- 
mentation for manual operation or any degree of automation. 











MODEL H units to 2000 sq. ft. provide 
capacities for large processing plants. 


MODEL HL 


Available in units to 
200 sq. ft. of filter 
area, the HL models 
offer advantages in 
cost reductions thru 
time and labor savings 
heretofore not avail- 
able with horizontal 
leaf designs. 





MODEL VB units to 600 sa. 
ft. include bottom drop 
feature for heavy cake 
unloading. 





EASY-ACCESS VERTICAL 
TYPES CONSERVE SPACE 


Compact design coupled 
with thrifty filter leaf ar- 
rangement for continuous 
filtration provides units of 
desired capacity occupying 
a minimum of floor space. 
Convenient pipe connec- 
tions make installation 
quick and easy. 


See us in space 1125 
(4th floor) 27th Ex- 
position Chemical In- 
dustries, New York 
Coliseum. 


proc es. a 
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filter 
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MODEL HB units to 400 sq. ft. 
meet most batch recovery needs. 


A 40 sq. ft. Model 
HL is capable of doing 
a job in less time than 
most filters double its 
size, One-man clean- 
out access speeds resi- 
due removal for added 
time savings and at- 
tendant operating 
economy. 





MODEL V units to 600 sq. 
ft. include power-lift 
covers and efficient cake 
vibrating and sluicing 
devices. 


«++ FORT WAYNE, IND. 


SALES ENGINEERING AND SERVICE 
OFFICES IN PRINCIPAL CITIES 


Liquid Control Specialists Since 1885 


BOMSER 


FILTERS 


pt 


UNEXCELLED PROCESS 
INDUSTRY FILTRATION 
FOR THESE AND SIMILAR 
APPLICATIONS... 


CLARIFICATION 
RECOVERY 
TREATMENT 
POLISHING 
SEPARATION 
SANITATION 
DIN ZORYNG 


MODEL HL FEATURES 


@ 4 to 15 minutes, one-man 
cleanout. 

@ Availability with choice of 
several filter media. 


e Application-engineered vari- 
ables to meet requirements. 


APPLICATPON ENGINEERING 
ASSURES COST-CUTTING 
OPERATIONAL EFFICIENCY 


MORE FACTS? 





The Temperature Control Designed for Fast 
“DO IT YOURSELF” MAINTENANCE 
Right on the Job! 


Rugged simplicity of design 


along 
with the direct, positive power of 
mercury-actuation combine to 
give Partlow maintenance and per- 
formance advantages no other type 
of temperature control can hope to 
equal 

Simplicity in the Partlow, for one 
thing, means that the control ele- 
ment can be changed at the job site 
in a matter of minutes with no other 
tool than a screwdriver . . .."-Down 
time’ iscut toanabsolute minimum! 


And simplicity in the Partlow 
also means the complete elimina- 
tion of fussy electronic gadgets, del- 


e levers, hairsprings and other 
accessories that have a tendency to 
break down at the first trace of jar 
or jostle. Partlow controls are fa- 
mous for their unfailingly accurate 
performance even under the most 
adverse operating conditions. 


If you use or manufacture process 
equipment within the —30° to 1100 
F. range, there's a Partlow pneu- 
matic, electric or self-contained gas 
control (recording, indicating or 
non-indicating), to fit your appli- 
cation precisely. For details, write 
The Partlow Corp., New Hartford, 
New York. Dept. E-119. 


You can pay more but you can't buy better than 


PAR TLOVGV 


TEMPERATURE CONTROLS 


November 


Diagrammatic view of the new MFS 
reveals ‘‘quick-change’’ feature common 
to all Partlow controls. In case of 
damage, merely unscreu at points (A) 
and (B), and remove element (C) 
from case. Reverse this process, and your 


Partlow 1s ready to resume operation. 


EXPORT AD. AURIEMA, INC 
85 Broad St., New York 4, N. Y. 
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CFsI-CLAYMONT’S 


alloy steel plates on the job in 
Esso’s new Powerforming Unit 


Be sacs 


The job: Produce five spherical reactors—Catalytic 
Reforming Units—to convert low octane gasolines 
to higher octane motor fuels. 


The job site: Esso Standard Oil Company’s new Power- 
forming Unit at Baton Rouge, Louisiana. 


The job-team: Esso Research and Engineering Com- 
pany prepared the basic design. Bechtel Corpora- 
tion, San Francisco, developed the basic require- 
ments and designed the various details. Wyatt 
Metal & Boiler Works, Inc., produced the shop 
drawings and fabricated the units in their Houston 
shops. 


CF«l’s Claymont, Delaware plant produced the 
alloy steel plates...for the shells and for man- 
heads and nozzle connections. 


The specifications: The CF«I-Claymont Alloy Steel 
Plates were manufactured to ASTM Specifications 
for Carbon-Molybdenum and Chrome-Molybdenum 
Steel...designed for high pressure and high tem- 


perature applications, with increased tensile and 
creep strength provided in accordance with varying 
safety factor requirements. 
Minimum plate thickness—17% inches. 
I.D. of reactors—17 feet 11% inches. 
Net weight of each shell, without internal insula- 
tion—95,000 pounds. 
The result: Another job well done through co-opera- 
tive effort. 
The CFeI-Claymont plant is equipped and ready to 
work with you by producing plate for any job, to any 
specification ...in carbon, alloy or stainless-clad steels 
...in the dimensions, gage and shape of your choice. 
What’s more, Claymont’s completely-equipped Fabri- 
cations Shop turns out partially or full-fabricated steel 
plate components (for machinery or structural appli- 
cations) in accordance with user requirements... in 
small or large-quantity lots. 
Get complete information and prompt service through 
the CF «lI sales office nearest you. 


CF&I-CLAYMONT PRODUCTS: Carbon Steel Plates « Alloy Steel Plates « Stainless-Clad Plates « CF&l Lectro- 
Clad Nickel Plated Steel Plates + Clay-Loy High® Strength Low Alloy Steel Plates « Flanged and 
Dished Heads « Manhole Fittings and Covers « Fabricated Steel Plate Products « Large Diameter API Pipe 


Claymont Steel Products (FI 


THE COLORADO FUEL AND IRON CORPORATION S@eum 


In the West: THE COLORADO FUEL AND IRON CORPORATION— Albuquerque Amarillo - Billings - Boise + Butte - Denver - El Paso - Farmington(N. M.) - Ft. Worth 
Houston + Kansas City - Lincoln - Los Angeles + Oakland - Odessa - Oklahoma City - Phoenix - Portland (Ore.) - Pueblo - Salt Lake City - San Francisco - San Leandro 
Seattle - Spokane - Tulsa - Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta - Boston - Buffalo - Chicago - Detroit - New Orleans - New York «+ Philadelphia 
CF&l OFFICE IN CANADA: Montreal CANADIAN REPRESENTATIVES AT: Calgary - Edmonton - Vancouver - Winnipeg 
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FEES reactors, Bone. 


crystallizers, pressure vessels, steam 
generators and ice making and 


refrigerating machinery for ¢puntless 
applications in petroleum refineries, 
chemical plants, power plants 
and related industries. 
Use the handy coupon below 
and send for your copy! 


HENRY VOGT MACHINE Co. 


Sales Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
CAMDEN, NV. J., ST. LOUIS, CHARLESTON, W. VA., CINCINNATI 


HENRY VOGT MACHINE CO. 
10th & Ormsby Sts., Louisville 10, Ky. 
Send copy of Bulletin E-1 


NAME 





FIRM 





STREET. 


Coupon today cq) city 
24A-GC 
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New Combinations of 
Liquid H, 
Liquid O, 
Fluorine 
Ozone 


Ready for Rockets 


Cryogenic fuels are now operational. 
They can be produced in quantity: 


handled, transported, stored safely. 


RAYMOND F. FREMED, Associate Editor 
HIS WEEK the Ohio State University Press will 
publish the proceedings of a meeting which proved 
that chemical engineers can turn science fiction into 
fact. 

On the student-deserted OSU campus this past 
midsummer, members of the propellants and combus- 
tion section of the American Rocket Society gathered 
to discuss, among other things, new developments in 
the handling of liquid rocket propellants. 

Many of the breakthroughs announced were the 
result of work performed by chemical engineers; or by 
chemical engineers teamed with chemists and/or me- 
chanical engineers. Major accomplishments include 
the following: 

Liquid Hydrogen—Now it’s available commercially 
on a sustained and economic basis. In case of a large 
spill of liquid hydrogen during handling, storage or 
transport, methods are available to minimize the haz- 
ard. Liquid-hydrogen-fueled aircraft engines are out of 





LIQUID ROCKET FUELS... 


Specific Impulse Determines 


Oxidizer Fuel 


Rocket Velocity and Range 


Specific Impulse At 500 Psia. 
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the laboratory. They’re already in 
the field on full-scale operations. 
Such an engine might be used for a 
high-energy, upper-stage rocket. 
Testing of these engines has in- 
volved the handling of millions of 
gallons of liquid hydrogen. And it’s 
been done safely. 

Fluorine — Safe transportation, 
transfer and storage of large quan- 
tities of liquid fluorine is a com- 
mercial reality today. Satisfactory 
materials of construction for con- 
taining the fluorine are available. 
While there is still some doubt about 
safe toxicological limits for the 
combustion products of a fluorine- 
fueled rocket, there is little doubt 
that a liquid-fluorine rocket engine 
should now be practical, providing 
there is an important enough mis- 
sion for one. 

Ozone in Oxygen—Ozone is a 
high explosive which is easily det- 
onated. One way to make it safer 
to handle is to mix it with liquid 
oxygen. Although experimental 
fueling systems at Lewis Research 
Center have been destroyed several 
times by this dangerous combina- 
tion, a safe rocket-fuel oxidizer 
might be 30% ozone dissolved in 
liquid oxygen. 

Other Fuels—In the never-end- 
ing search for better fuels and 
higher specific impulse, the Ad- 
vanced Research Projects Agency is 
spending large sums of money on 
research in basic chemistry and 
chemical engineering. Among the 
contractors are Dow Chemical Co., 
Esso, American Cyanamid and Min- 
nesota Mining & Manufacturing Co. 

Because the preliminary program 
announcement indicated that the 
meeting would be of more than 


70 


usual interest, Chemical Engineer- 
ing decided to cover the sessions. 


CE Covers for You 


I arrived in Columbus on a hot 
Monday morning, checked in at the 
OSU Student Union and placed my- 
self in the competent care of the 
engineers from North American 
Aviation Co. (Port Columbus, 
Ohio) who manned the publicity 
committee. Since the only other 
members of the technical press in 
evidence were Mike Yaffee of Avia- 
tion Week and John Newbauer of 
Astronautics, what follows is a 
somewhat exclusive report on some 
of the technical sessions. 

Proceedings of the entire Propel- 
lant Thermodynamics and Handling 
Conference will be available start- 
ing Nov. 1 from the Ohio State Uni- 
versity Publications Office, Engi- 
neering Experiment Station, Co- 
lumbus 10, Ohio, at a cost of $2.50 
for single copies. 


Now, Cryogen Hydrogen 


The first plant for continuous 
production of liquid hydrogen was 
designed, constructed and operated 
by Air Products, Inc., of Allentown, 
Pa. The plant is in Painesville, 
Ohio. It is of moderate capacity and 
was put into operation during the 
summer of 1957. Much of the 
basic data came from experimental 
work performed by the National 
Bureau of Standards in Boulder, 
Colo. (See Chem. Eng., Nov. 1958, 
p. 134.) 

A plant of similar capacity has 
been put in operation by the 
Stearns-Roger Mfg. Co. of Denver 


at Bakersfield, Calif. This was dur- 
ing the winter of 1957-1958. 

Hydrogen availability moved 
from lb./day to tons/day when the 
Air Force asked Air Products to 
furnish a plant in the West Palm 
Beach, Fla., area. This plant went 
into operation early this year. 

The hydrogen production section 
combines crude oil, oxygen and 
water to generate hydrogen gas via 
the Texaco partial-oxidation proc- 
ess. Lummus designed, engineered 
and constructed the hydrogen pro- 
duction section of the plant. They 
report that a better than 99%-pure 
hydrogen gas stream is being pro- 
duced. 

Air-separation processes supply 
the oxygen used for partial oxida- 
tion and the liquid nitrogen re- 
quired for liquefaction of the hy- 
drogen. Refrigeration for the 
hydrogen liquefier is obtained in a 
number of ways including: streams 
of cold nitrogen gas; liquid nitro- 
gen; reciprocating and turbo ex- 
panders; and at lower temperature 
levels, from special turbo expand- 
ers designed for the first time to 
operate on hydrogen. 

First talk on the program at 
Columbus was delivered by P. C. 
Vander Arend of Air Products who 
provided a description of this Flor- 
ida facility. 

According to Vander Arend, the 
storage system of the plant con- 
sists of a number of 28,000-gal. 
tanks (see photo) which are located 
some distance from the liquefier. 
Pipelines connect the storage sys- 
tem to the plant, allowing boiled-off 
liquid to return as vapor from the 
tanks to the plant for reliquefac- 
tion. Vacuum insulation is used on 
the pipelines. 

To minimize losses, liquid trans- 
fer pumps are recommended for 
hydrogen service. 

In addition to storage tanks, a 
number of vacuum-insulated trail- 
ers are available, making it possible 
to transport liquid hydrogen from 
the plant area to other locations 
where it is used. 

Trailers in use at the present 
time have a capacity of approxi- 
mately 6,000 gal. During a high- 
way transport of 24 hr. some of 
them show a pressure rise of only 
3 psig. on the hydrogen tank. How- 
ever, considerable improvement in 
insulation can be made and before 
long Air Products hopes to have 
some trailers in service with a ca- 
pacity of better than 7,000 gal.; 
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and a pressure build-up of not more 
than 1-2 psig./day during over-the- 
road transport. 

Concluding his talk, Vander 
Arend predicted that the 70% on- 
stream time of the Florida plant 
can be increased; and by better 
monitoring of and accounting for 
losses, they will be cut to less than 
10% of full capacity. In any future 
plants that may be built, even bet- 
ter performance can be expected. 


What If It Spills? 

One of the matters of concern in 
the handling of any dangerous ma- 
terial is the problem of handling 
and decontaminating an uninten- 
tional leak or spill. Chemical en- 
gineers of Arthur D. Little, Inc., 
have been studying the “Safety As- 
pects in Handling and Storage of 
Liquid Hydrogen” at an isolated 
area on Cape Cod in Massachusetts. 

A. D. Little has considered this 


Air Products’ large-scale production and storage of liquid hydrogen. . . 
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. . . LIQUID ROCKET FUELS 


problem: There has been a military 
specification that 800 ft. is the 
minimum distance to be used be- 
tween liquid-hydrogen production 
units and storage tanks. Is this a 
safe distance? 

A possible accident situation 
might arise when a 60,000-Ib.-ca- 
pacity storage tank collapses and 
you get a reaction between the 
spilled hydrogen and the atmos- 
phere. When mixed with air this 


delivered by pipeline .. . 





LIQUID ROCKET FUELS... 


Allied Chemical generates fluorine in these electrolytic cells. 


Liquid nitrogen liquefies fluorine and chills it to below 


306 F. 


would add up to 2,000,000 lb. of 
reacting gases. 

Another possible accident condi- 
tion would be the accumulation of 
oxygen in a tank or production unit 
because of a leak, leading to a 
blanket of “solid air’ over the 
hydrogen. This could lead to an ex- 
plosion. Another possibility might 
be the impact of some hot metal 
fragments on equipment containing 
liquid hydrogen. 

Tests were set up to study these 
possibilities. In every case the hy- 
drogen would not detonate unless a 
deliberate shock wave was used to 
initiate the detonation. A. D. Little 
used No. 6 blasting caps to do the 
job. If a spark was used instead, 
there was a fire, no explosion. 

Hydrogen flames are not too 
sensitive to the wind. They are 
colorless and invisible and even a 
25-30-mph. wind doesn’t deflect the 
straight-up nature of the flames. 
Therefore the main problem in the 
spill situation for liquid hydrogen 
would be thermal effects rather 
than the detonation possibility. 

A. D. Little’s conclusion: Current 
Air Force regulations may be more 
conservative than necessary; a 
quantity-distance formula would be 
more useful. 


Hydrogen as a Fuel 


Pratt & Whitney’s (Div. of 
United Aircraft Corp.) Florida re- 


Trailer trucks load here . . 


a 
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search and development center near 
West Palm Beach has been investi- 
gating the combustion characteris- 
tics and performance of hydrogen 
with various oxidizers since early 
in 1955. , 

The feasibility of handling and 
using hydrogen in aircraft and for 
fueling rocket engines has been 
demonstrated. C. D. Robin, chief of 
experimental test operations en- 
gineering for Pratt & Whitney in 
Florida spoke about their “Experi- 
ence With Handling Liquid Hydro- 
gen in Engine Testing.” 

A vacuum-insulated feed line 
connects the Air Products liquid- 
hydrogen production plant to the 
Pratt & Whitney engine-test stands. 
The line is over 2,000-ft. long and 
is capable of transferring 400 gpm. 
About 50,000 gal. of hydrogen is 
commonly pumped in a single test. 
For this special service, Pratt & 
Whitney has designed and devel- 
oped liquid-hydrogen pumps cap- 
able of supplying over 700 gpm. at 
1,000-psi. pressure drops. 

Valves in cryogenic pipelines 
should have their stems and hous- 
ings arranged that the valve 
packing is kept away from the cold 
line. Vacuum jacketing must be 
used around the valves too. Valve 
seats should be fabricated from 
Teflon or Kel-F. 

Any tee in the pipeline is a prob- 
lem. If the tee is vertical the hydro- 
gen will boil off. Purge the lines 


So 


sei 


FL 


with nitrogen, and you can leave 
the line in a safe condition. But 
don’t allow any hydrogen-contain- 
ing line to get below atmospheric 
pressure. 

There should be no possibility of 
any air getting into hydrogen lines. 
Instrument lines are particularly 
bad because they are dead-ended 
sections. 

For the engine test stands, a 
variety of special equipment has 
been designed (see photo on p. 71). 
After use in the engines, hydrogen 
gas or liquid mixed with combus- 
tion products must be led to a flare 
to be disposed of by burning. At 
first this was thought to be a diffi- 
cult engineering problem. 

Now, simple vertical flares can 
be used to dispose of liquid fuel 
with no difficulty. Spills are not 
dangerous as long as there is no 
source of ignition. A spill of a few 
gallons will evaporate immediately. 
However, when hundreds of gal- 
lons are spilled, the ground freezes, 
the air liquefies and a cloud of ice 
erystals and water vapor forms. 
The cloud is a good indication of 
where the hydrogen is going. 

In conclusion, Robin stated, “Our 
experience has been that a hydro- 
gen fire does very little damage to 
a properly designed test stand and 
burns out quickly; we have found 
that in many ways liquid hydrogen 
is less dangerous than gasoline be- 
cause a leak does not accumulate 
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on the ground or soak into other 
materials.” 


Ferocious Fluorine Tamed 


Next on the program were ses- 
sions developed by Hans R. Neu- 
mark, General Chemical Division 
of Allied Chemical and Edmund R. 
Jonash, Lewis Research Center, 
National Aeronautics & Space Ad- 
ministration, Cleveland. 

Into the center ring of the arena 
they led the wild beast fluorine; 
and they made it sit up and jump 
through hoops as the crowd gasped. 

J. M. Siegmund (Allied Chem- 
ical), a chemical engineering grad- 
uate of the Newark College of 
Engineering, led the parade with a 
discussion of “The Transportation, 
Transfer and Storage of Liquid 
Fluorine.” 

Under the sponsorship of the 
U.S. Air Force at Wright Field, 
Dayton, Allied has been studying 
fluorine as a possible rocket fuel 
oxidizer. Fluorine’s normal boiling 
point is —306 F., so liquid nitrogen 
jackets at —320 F. are used to sur- 
round fluorine containers. Outside 
of this a vacuum-insulated jacket is 
used. (Further details are given in 
Chem. Eng., Sept. 21, 1959, p. 78.) 

In such a container, liquid fluo- 
rine can be stored for 15 to 25 days 
with a product loss of less than 
0.75% of the total volume/day. Ma- 
terials of construction should be 
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Monel, stainless steel, nickel or 
aluminum, Since 304 stainless has 
good cryogenic properties (see 
Chem. Eng., Oct. 5, 1959, p. 174) 
it is an all-around choice for gen- 
eral service at low temperatures. 
However, all contact with fluorine 
is against Monel surfaces. 

Valves have copper seats and 
Monel bellows. Packing is the chev- 
ron type cut from Teflon. 

The storage containers now in 
use have shown very satisfactory 
staying times. At General Chemi- 
cal’s development laboratories in 
Baton Rouge, 5,000-lb. storage units 
have displayed staying times of up 
to 25 days. In fact, because of the 
unique design, if the liquid nitro- 
gen refrigeration should be lost, 
the fluorine would be retained in 
the liquid state for at least 24 hr. 
and the pressure within the tank 
will not rise to the allowable work- 
ing pressure for several days. 

First bulk shipment of liquid 
fluorine was by trailer truck from 
Baton Rouge, La., to rocket test 
stations on the West Coast in Aug. 
1956. The quantity was 1,200 lb. 

Now shipments are being made 
by tank trucks to all parts of the 
country. As much as 5,000 Ib. of 
liquid fluorine can be shipped on 
a single truck, The ICC has issued 
a special permit to General Chem- 
ical covering these shipments. If 
required, shipment can be made by 
railroad tankcars filled with 25 tons 
of liquid fluorine. That’s 50,000 Ib. 
of the stuff at one time. 


Cleanliness Is Next to 


Fred Fink of Battelle Memorial 
Institute in Columbus, took the 
microphone next and told us about 
“Materials of Construction for Han- 
dling Fuorine,” at various temper- 
atures. 

According to Fink, stainless steel 
doesn’t have much advantage over 
carbon steels. Copper is satisfactory 
up to 700 F. Magnesium and alu- 
minum alloys seem to be rather good 
to 900 F. in some cases. Nickel al- 
loys are usable up to 1,200 F. 

Monel has the advantage that it 
is resistant to hydrofluoric acid as 
well as to liquid fluorine. Inconel is 
not as good as Monel and nickel. 
Titanium is only good up to 300 F. 
However, if titanium were anodized 
to give a TiO, coating, the useful 
range would be extended, perhaps. 

Tin is unsatisfactory in fluorine 
or HF service, although tin gaskets 


74 


can sometimes be used in liquid 
fluorine lines. Platinum, palladium 
and uranium are all attacked by 
fluorine. Glass is good to 300 F.; 
borosilicate type glass to 400 F.; 
and quartz to 500 F. Graphite is 
unsatisfactory. 

Of the organic materials, Teflon 
is satisfactory up to 390 F. But it 
must be scrupulously clean. 

And this was probably the most 
significant point of the presenta- 
tion: Any trace of grease or dirt 
in a fluorine line or vessel may re- 
sult in the generation of a hot spect. 
Therefore, cleanliness is next to 
sanity in handling fluorine. 


Hold Your Breath and Run 


One of the more vigorous presen- 
tations—from the audience inter- 
rogation point of view—was that 
made by E. J. Sargent of Reynolds 
Metals on the “Toxicity of Fluorine 
and Hydrogen Fluoride.” 

Fluorides have been studied for 
many years because of their known 
toxological properties. The Public 
Health Service of the U.S. uses an 
allowable threshold limit of 3 ppm. 
for hydrogen fluoride and 0.1 ppm. 
for fluorine. 

Based on his tests with various 
animals, Dr. Sargent suggests that 
these limits may be rather stern 
and that considerable further study 
is required in this particular field. 

He commented on the possibility 
of humans being suffocated by re- 
maining in an area with a high 
concentration of fluorine or hydro- 
gen fluoride fumes. From personal 
experience in such a situation, he 
reports that human beings will not 
voluntarily remain in any such area. 
The fumes are so obnoxious that 
they will run from the area before 
the threshold concentration is 
reached. However, if they can’t es- 
cape, they will suffocate. 


If Fluorine Spills 


James Rollbuhler of Lewis 


Re- 
search Center—a chemical engi- 
neering graduate of MIT, by the 
way—was next man up and he re- 
ported on what happens when you 
intentionally spill large quantities 
of fluorine. 

Best over-all cure seems to be a 
deluge of water and soda ash. This 
works well with liquid fluorine, but 
not so well with gaseous fluorine. 
Net result is a dilute HF fog. 

John Siegmund of Allied came 


back for an encore performance 
showing excellent color films of the 
decontamination of fluorine spills. 
Even more spectacular were films 
from Edwards Air Force Base, 
Calif., showing the decontamination 
of large-scale spilis of liquid 
fluorine. 

At Edwards, they have deliber- 
ately set off a spill of 1,600 lb. of 
fluorine. Deluging it with 16,000 lb. 
of soda ash and lots of water seems 
to handle the job reasonably well. 


Ozone in Oxygen 


Chemist Riley O. Miller of Lewis 
Research Center suggested an in- 
teresting possibility for further in- 
vestigation. Ozone can be _ used 
dissolved in liquid oxygen as a high- 
energy oxidizing agent. 

He described small-scale tests on 
such a system. Because of the phase 
rule, increasing the concentration 
of ozone can lead to a separation 
into two phases, one of which is 
above the safe-concentration limit 
for ozone. 

However, by careful handling a 
30% ozone concentration might be 
very useful. 

Next year, or in 1961, the Amer- 
ican Rocket Society is thinking 
about a meeting on storable pro- 
pellants. Chemical engineers will be 
looking forward to it. 


RAY FREMED, associate editor in our 
engineering practice group, is amem- 
ber of the American Rocket Society, 
the Combustion Institute, API, ASEE 
and AIChE. In AIChE he’s both a 
national and local officer, currently 
serving as Secretary-Treasurer of 
the Heat Transfer Div. and Treas- 
urer of the New York Section. His 
academic degrees are B. Ch. E. and 
M. Ch. E. In addition to articles and 
feature reports, he also edits the 
popular You & Your Job department 
of Chemical Engineering. 
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Review Sedimentation [Theory 


When handling thin or thick pulps, 


correlate laboratory tests and empirical relations 


to get practical design of operating settlers. 


A. A. ANDERSON and J. E. SPARKMAN, Kaiser Aluminum & Chemical Corp., Baton Rouge, La. 


ROM a theoretical standpoint, sedimentation as 
Picea in the chemical and especially the metal- 
lurgical industries is still poorly understood as a unit 
operation. Nevertheless, methods have been developed 
by which reasonably accurate equipment design can be 
achieved. 

Mixtures of finely divided solids and liquid processed 
in commercial sedimentation equipment may be either 
crystalline or slimy in nature and are called pulps. 
However, all possess a common characteristic. Because 
of some property, usually a fine particle size, separa- 
tion of the solid phase from the liquid cannot be as 
economically accomplished by other methods such as 
filtration. 

These pulps may also be divided into two classes, 
thin or thick, depending on the concentration of the 
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solid phase. Thin pulps are those whose concentration 
of solids is low. In these pulps, each particle settles 
more or less by itself without undue interference from 
its neighbors. In batch settling, the solid-liquid inter- 
face builds up from the bottom of the container. 

In thick pulps, each particle is greatly hindered by 
its neighbors because of the high concentration. In 
batch settling tests, the thick pulp forms a sharp solids- 
liquid interface at the surface which gradually sub- 
sides. Change from one type of pulp to another occurs 
gradually at a concentration of 1 to 2% by weight. 


How to Explain Thin Pulp Separations 


First, consider the mechanism by which a solid par- 
ticle settles in a liquid. For theoretical analysis, as- 
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Our regular CE Refresher authors, Jesse Coates and 
B. S. Pressburg have invited A. A. Anderson and J. E. 
Sparkman as guest authors of this installment of the 
series 
ArRviIp A. ANDERSON is staff chemical engineer in the de- 
velopment department at Kaiser Aluminum. He has been 
with Kaiser since 1949 and has previous experience with 
Shell Development Co. and the California Research Corp. 

Mr. Anderson is chairman of the Baton Rouge section 

of ACS and is a Professional Engineer in California. He 
holds the B. S. and M. S. degrees in chemical engineering 
from the Univ. of Washington. 
JAMES E. SPARKMAN joined Kaiser Aluminum in 1957 and 
is now chemical engineering supervisor of their produc- 
tion control department. Previously, he served a two-year 
stint as instructor at Louisiana State University. 

Mr. Sparkman is a Professional Engineer in Louisiana 
and has the B. S. and M. S. degrees in chemical engineer- 
ing from Louisiana Tech. and L. S. U. respectively. 





sume that the particle is freely moving. For this con- 
dition, other particles are absent or, if present, do not 
affect the motion of the particle under consideration. 

A solid particle in a liquid-solid suspension tends to 
settle if its density is greater than that of the sus- 
pending medium. Settling occurs because of the gravi- 
tational force acting on the particle. This force which 
causes the particle to settle will be opposed by two 
additional forces :' 


Nomenclature 


e Buoyancy effect results from displacement of 
the liquid by the particle. 

¢ Frictional resistance from relative motion of the 
particle and the fluid. 

Therefore, the rate at which the particle settles is 
dependent on the variables that determine the relative 
magnitude of each of these forces. For a given particle 
the frictional forces resisting settling increase with 
velocity. Frictional resistance increases as a particle 
begins to accelerate. Finally, a velocity will be reached 
at which the frictional forces are equal to the gravita- 
tional forces. After this point is reached, the velocity 
of the settling particle becomes constant. This final, 
maximum velocity is dependent on size, shape and 
density of the particle as well as the density and vis- 
cosity of the fluid. 

For simplicity in studying the relationship of these 
variables, the assumption is usually made that the solid 
particle is spherical and settling in an incompressible 
liquid under the force of a uniform gravitational field. 

Dimensional analysis may be used to solve for the 
relationship" between the variables involved in settling 
mechanism. Frictional resistance F, of liquid to the 
passage of a solid sphere is a functional of four inde- 
pendent variables: viscosity and density of the liquid, 
and the diameter and velocity of the particle. Note 
this does not include the resistance due to buoyancy. 

By using dimensional analysis, the following em- 
pirical equation may be obtained: 

Fr k dy" p, (dvpr ‘) “2 (1) 
The factor F',/kd’v'p, is a function of the Reynolds 
number of the settling particle and is commonly calied 
the drag coefficient C). 

The force tending to cause the particle to settle is 
the difference between the weight of the particle and 
the weight of the displaced liquid. Once the terminal 
settling velocity has been reached, this accelerating 
force F', must be equal to the resisting force F. 


Pou, = 
Substituting Eq. (2) into Eq. (1) yields: 


nx dq Ps 
6kv? 


(rx d°q)(ps — pr) /6 (2) 


Cs 





A Settler area, sq. ft. 


Unit settler area, continuous operation and for 
capacity of one ton dry mud solids, sq. ft/(ton) (24 
hr.). 

Drag coefficient. 

Particle diameter. 

Weight ratio, lb. slurry or liquor/Ib. dry mud solids 
in underflow. 

Volumetric ratio, ml. slurry or liquor/gram dry mud 
solids in underflow. 

Equilibrium mud level to which mud tends to settle 
in compression zone, dH/dt = K(H — EB). 

Weight ratio, lb. slurry or liquor/Ib. dry mud solids 
at any concentration between the feed and the un- 
derflow. 

Volumetric ratio, ml. of slurry or liquor/gram dry 
mud solids at any concentration between the feed 
and the underflow. 

Force tending to accelerate settling particle 
Frictional force resisting particle settling. 


Gravitational acceleration. 

Specific gravity of solids in pulp. 

Height of liquor or mud solids interface in test 

cylinder reading from bottom to top, ml. 

Constant in Eq. (1). 

Constant in Eq. (10), hr.' 

Weight of dry mud solids in graduate, gram. 

Reynolds number of settling particle. 

Settling rate, ft./hr. 

Average specific gravity of pulp in compression zone. 
. Specific gravity of clear liquid. 

Time. 

Viscosity of clear liquid. 

Velocity at which particle settles. 

Terminal settling velocity. 

Unit volume required for thickening per ton of 

solids, cu. ft./(ton) (24 hr.). 

Exponent. 

Density of clear liquid. 

Density of solid particle. 
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Newton” developed an expression for F,,: 
CpA pv" Cpr ad? pv? 


, 
oes 2 = 8 


(4) 


Rearranging Eq. (4) and using the value of F,, from 
Eq. (1) gives: 
i dg Ps - 


Hence, the terminal settling velocity v,, is: 


} dq Ps — PL a ‘ 
Ros = : z t 
[ 5 ( pL ™ 


Eq. (6), often called Newton’s law, expresses the ter- 
minal settling velocity in terms of the variable fac- 
tor €,. 

To use Eq. (6), the value of C, must be known. As 
previously shown, C,, is a function of the Reynolds num- 
ber of the settling particle. Flow mechanism’ around 
the settling particle can be laminar or turbulent. In 
the laminar region, viscous forces are predominant; in 
turbulent regions, inertial forces are more important. 
Therefore, the relationship between the coefficient C, 
and the Reynolds number is dependent on the pre- 
vailing flow mechanism. 

The work of Stokes” concerning the force resisting 
the motion of a spherical particle allowed the develop- 
ment of an expression for the terminal settling velocity 
of a particle in the laminar region. This expression is: 


Cp - 


tee (os — px)gd° (7) 
18u 

This expression does not contain the variable coeffi- 

cient C,. However, the value of (p, — p:) in Eq. (7) 

may be substituted in Eq. (6) to give an expression 

for C, in the laminar region. 


m 24 
= 8) 
f ( dvm pr ) Nre (8 


In the laminar flow region, Eq. (8) may be used to 
evaluate the coefficient for spherical particles. Exami- 
nation of Eq. (8) shows that the coefficient for a given 
particle in the laminar flow region may be conveniently 
plotted as a function of the Reynolds number. The 
coefficient would be represented by a straight line on 
logarithmic coordinates with a slope of minus one. 

Experimental results show that this relationship 
exists up to a Reynolds number of approximately three 
to four for spherical particles. In this range of Rey- 
nolds numbers the slope of the relationship decreases 
with increasing Reynolds numbers up to value of 
approximately 1,000. For Reynolds numbers ranging 
from 1,000 to 250,000, the value of C, is relatively 
constant and is independent of Reynolds number. 
Plots’ “ of C, as function of Reynolds number for 
spherical and other specific shapes are available. 

As indicated by Stokes relationship in Eq. (7) and 
also demonstrated by Camp” * ‘ and Straub,” a particle 
settling under laminar flow conditions is resisted by a 
force proportional to the first power of the velocity. 
Particles settling under turbulent conditions are re- 
sisted by a force proportional to some power of the 
velocity greater than one. 

All of the preceding equations are applicable only 
to free-settling spherical particles. A spherical shape 
offers the least resistance to particle flow through a 
liquid. Therefore, a spherical particle of any given 
material settles faster than the same material in any 
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Thin Pulp Batch Test Gives Design Data 
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other shape. The particle always orients itself so as 
to offer the greatest resistance to settling. Specialized 
techniques' are available that allow the equation to be 
applied to nonspherical particles. 


Settler Design for Thin Pulps 


Data for settler design with thin pulps are obtained 
by several methods. The batch settling test on a thin 
pulp results in a curve similar to Fig. 1. In such a 
batch test, the solids-fluid interface builds up from the 
bottom along with a gradual improvement in the 
clarity. At time ¢, it may be assumed that all particles 
of a size greater than that characterized by the settling 
rate (H, — H)/(t — t,) will have already settled. 
If the turbidity of the supernatant liquor at this time 
is satisfactory, or if the feed solids suspension is 
known to contain a negligible quantity of fines smaller 
than the characterized size, batch settling data may 
be used for settler design. 

Settling rate (H, — H)/(t — t,) is converted into 
ft./hr. and substituted in the following equation: 

Overflow rate (9) 

Settling rate 
Where the overflow rate is equal to the feed rate minus 
the underflow rate and is expressed in cu. ft./hr. Note 
that the settling rate in Eq. (9) is that of the limiting 
fine particle size. The settling rate could also be com- 
puted by Eq. (7). In other words, a settler operating 
on thin pulps is functioning as a hydraulic classifier 
with all particles larger than a limiting size being 
found in the underflow. 

Because of short-circuiting, thermal currents and 
design elements which may interfere with the attain- 
ment of the desired flow patterns, the design area is 
usually made considerably larger than that predicted 
by Eq. (9). Safety factors of 100° or more are not 
uncommon. 

Collectors and flocculating agents are useful adjuncts 
to assure clean overflows as well as reducing settler 
area requirements or increasing the capacities of 
existing units. 

Eq. (9) suggests that the area requirement of a 
settler operating with thin pulps is the primary factor 
in producing overflow clarity and liquid depth is unim- 
portant. In practice, depth is found to be of consider- 
able importance. Increasing depth” * tends to improve 
liquor clarity. 

The effect of increased liquor depth seems to mini- 
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Thick Pulp Test Yields Complex Results 























mize short-circuiting of feed to overflow discharge and 
to increase retention time. Hence, we find improved 
flow patterns and increasing probability of flocculation 
of small particles which would normally be present in 
the overflow. 

Laboratory data cannot accurately predict the effect 
of increased liquor depth. Judgment and experience 
are prerequisites for the attainment of satisfactory 
settler designs for operation on thin pulps. 


Theory of Settling in Thick Pulps 


In batch settling tests, a thick pulp is characterized 
by the development of a solids-liquor interface at the 
top of the settling graduate. After a brief flocculating 
period t, which may or may not be present, a period of 
constant settling is observed, followed by a period of 
decreasing settling rate. The position of the solids- 
liquor interface is indicated in Fig. 2. This settling 
curve is divided into four parts or zones. 

¢ Zone 1 is the clear liquor phase where true free- 
settling can occur according to the principles outlined 
earlier for single particles. Because of the filtering 
action of the larger particles, the more concentrated 
the initial suspension, the clearer will be the liquor in 
the upper zone. Additional settling and flocculation 
occur in this zone whose function in a commercial 
settler is to provide a clear overflow. 

eZone 2 is characterized by a constant rate of 
settling such that the action may be described by 

(dH/dt) equals a constant which is characteristic 
of the pulp. 

This zone, sometimes erroneously referred to as the 
free settling zone, is more aptly termed the zone of 
collective subsidence. The larger particles serve to col- 
lect and strain out the finer particles. The concentra- 
tion of solids is so large that each particle substantially 
retains its position with respect to all of its neighbor- 
ing particles. Therefore, this zone has the concentra- 
tion of the original slurry. In the zone of collective 
subsidence, the liquor is the continuous phase and the 
solids form the discrete phase. 

¢ Zone 3 is termed in this article the compression 
zone. The concept of what constitutes the compression 
zone varies among different authors and care is re- 
quired in reading their articles to determine what is 
meant. 

In our article, the compression zone refers to the 
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first portion of the decreasing settling rate period. 
The solid particles retain their relative horizontal po- 
sitions but the vertical positions compress. The main 
resistance to settling is that offered to the flow of 
liquor through a network of capillaries to the solid- 
liquid interface. Because of the presence of these 
capillaries, the liquor is considered a discrete phase. 
The mud may be considered to be the continuous phase. 
The differential equation describing the settling 
curve in this zone is: 
dH 

~ dt 


Here the mud-liquor interface tends to approach an 
equilibrium level in the settling graduate. The com- 
pression zone is often the limiting area requirement 
in the design of settlers, but Zone 2 may be limiting 
in some situations. 

e Zone 4 may be called the compaction zone. This 
zone is reached when the capillary liquid has been 
forced from the mud and occurs when the mud-liquor 
interface has subsided below the value of EF shown in 
Fig. 2. 

Available capillary channels for liquor flow have 
disappeared and the mud becomes the complete phase. 
The deliquoring and, therefore, the settling rate of 
this zone is probably governed by diffusion. The settling 
rate in this zone is usually so slow that this zone is of 
minor commercial importance. 


= k(H — E) (10) 


What Zones Occur in an Operating Settler 


Location of the different zones in a settler operating 
with high solids concentration in the feed is shown in 
Fig. 3. The volume of the vessel is predominantly taken 
up by clear liquor (Zone 1) and by the compression 
zone (Zone 3). Normally, a zone corresponding to the 
feed concentration (Zone 2) will either be quite thin or 
not detectable. Existence and depth of the compaction 
zone (Zone 4) is primarily dependent on the character- 
istics of the solids and to some extent on operating 
modes and vessel design. 

In most commercial settling vessels, rakes are pro- 
vided to assist in the movement of the settled mud 
solids from the periphery of the vessel to the center 
for discharge. Rake action is of no importance in 
settling Zones 1 and 2, but is important in Zones 3 and 
4. For this reason, rakes or small agitators rotating 
from one to several minutes per revolution are in- 
serted into the cylinders in which the batch settling 
tests are performed. 

Considerable judgment is required so that the de- 
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gree of rake action in the laboratory test will approxi- 
mate that in the commercial unit. This is especially 
important where pickets are installed to aid settling. 
The improvement in settling rates obtained by the use 
of pickets apparently depends on the opening of addi- 
tional channels for liquor to flow to the solids-liquor 
interface. 

With incompressible crystalline pulps, the value of 
may represent the final level of mud subsidence and 
can be used for estimation of the underflow concentra- 
tion. With slimy compressible pulps, the final solid- 
liquid interface level will be below the value of EF 
shown in Fig. 2. 


Settler Design for Thick Pulps 


Coe and Clevenger® presented the first truly success- 
ful method for the estimation of area requirements 
for thick pulps. They assumed that the settling rate 
of a pulp is a function only of the local solids content. 
They further recognized that the settling pulp passes 
through all zones of concentration from the feed to 
the underflow discharge concentration. 

Coe and Clevenger computed the area requirements 
by the simultaneous solution of two equations, the first 
of which is: 

A = Overflow rate/R (11) 
where R is settling rate in ft./hr. and overflow rate is 
in cu. ft./hr. 

Eq. (11) is identical with Eq. (9) which is used to 
size settlers operating on thin pulps. The difference 
for thick pulps is that the overflow rate does not refer 
to the actual settler overflow but to the volume of 
liquid which remains to be disengaged from the solids 
as it settles at various concentrations between the 
feed and the underflow. 

It is customary to refer to the unit area require- 
ment A, of a pulp or slurry. This may be defined as 
the area required to settle a slurry with a steady feed 
rate of 1 ton of dry solids per 24 hr. On this basis, 
Eq. (11) may be modified to the following: 


1.333(Fe — Dw) _ 1.333(F: — Di) 


(Sp.Gr.)(R)  R 
Coe and Clevenger developed by experiment the 
second simultaneous equation which is: 
R= @F, = oF; 
Hence, the settling rate is a function of the local solids 
concentration. 

In a typical test of the Coe-Clevenger method, a 
1,000 ml. cylinder is filled and the initial settling rate 
noted. About 100 ml. of liquor is siphoned off and the 
remaining liquor and the mud is repulped. The initial 
or constant rate period of settling is again observed. 
This procedure is followed until the spigot discharge 
density is reached. These data are substituted in Eq. 
(12) and the maximum area found is employed for de- 
sign purposes. 

Experience has shown that the limiting area re- 
quirements as determined by Coe and Clevenger’s 
method were located at either the feed concentration 
or at the entrance to the compression zone.* For this 
reason, most references advise stopping the Coe- 


(12) 


Ay = 


(13) 


*A mathematical proof of this statement will be the subject 
of a paper by A. A. Anderson at the Southwest Regional Meeting 
of the American Chemical Society in Baton Rouge, Dec. 1959. 
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Clevenger test at the beginning of the compression 
zone. However, recognition of the appearance of this 
zone is left to the judgment of the person performing 
the tests. 

Later workers®” have presented design methods 
that utilize a single batch settling test rather than a 
series of tests in the Coe-Clevenger technique. 

According to the Talmage and Fitch procedure” a 
tangent to the settling curve as shown in Fig. 4 is 
drawn at any point. The settling rate at this tangent 
point and the extrapolation of the tangent line to the 
zero time give respectively the settling rate and the 
feed concentration of a slurry which would be identi- 
fied with the settling rate. These values are inserted 


in the equation: 
1.333 (4 - D1) 


nm 

The Talmage-Fitch procedure does not assume that 
occurrence of the limiting area requirement of the 
compression zone lies at the entrace to that zone. 
Furthermore, experience has shown that application 
of this procedure to points deep in the compression zone 
gives unduly high estimates of the area requirements. 
Therefore, the Talmage-Fitch procedure should be ap- 
plied at the entrance to the compression zone. 

Roberts” has shown that if log (H — E) is plotted 
against time, a sharp discontinuity is usually noted at 
the point of entrance to the compression zone. Appli- 
cation of Roberts’ observation coupled with the Tal- 
mage-Fitch procedure is illustrated by the following 
example. 

Settling data for a calcium carbonate slurry con- 
taining 52 grams/liter of solids were taken and the 
results plotted as shown in Fig. 4. 

From the results obtained, compute the setting rate 
for the compression zone as follows: 


(15) 


(525 — 300) (60) (14.2) 


(1,000)(20)(12) ~ (2-80 ft./hr. 


R= 


Apply Eq. (12) to compute unit area for compression 
zone. 


1.333(525 — 175) 


= 11.2sc (ton) (24 hr. 
(0.80) (52) 11.2 sq. ft./(tom) (24 hr.) 


A, = 

Values for the feed concentration are 3.3 ft./hr. and 

6.4 sq. ft./(ton) (24 hr.) respectively. Hence, the 
compression zone requires the greater area. 

The safety factor to be applied requires a knowledge 
of the variation in unit area requirement in the pulp 
being handled to arrive at a statistically derived con- 
fidence level of operation. If the pulp in this test were 
considered average, the probable design unit area re- 
quirement would probably be about 15 to 20 sq. ft./ 
(ton) (24 hr.). The actual value depends on the varia- 
tion in observed settling properties. 


What Additional Factors Affect Settler Design 


Other factors to consider in sizing a commercial 
settling vessel are: depth, underflow solids concentra- 
tion, feed-well design, arrangement of overflow draw- 
offs, use of flocculating agents, rake speed and rake de- 
sign. A measure of the required depth of the vessel 
may be obtained by empirical methods. 

For example, a one-liter cylinder is filled with slurry 
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Roberts’ Method Locates Compression Zone 
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Settling time, t, min 


Use Data to Find Unit Area for Compression Zone 


Intersection of tangent line at the time zero, H,—525 ml. 

Location of tangent point, t=20 min. 

Level at tangent point, H=300 nl. 

Equilibrium mud level, E=185 ml. 

Mud level at end of one hour is 175 ml. This solids-liquid level 
was judged to be more representative of the probable dis- 
charge concentration than the equilibrium value of 185 ml. 

Distance from 0 to 1,000 ml. mark is 14.2 in. 


at a concentration corresponding to the beginning of 
the compression zone. This is stirred very gently by a 
thin rod at hourly intervals. When further settlement 
appears negligible, the time is noted and the final solids 
concentration determined. Time is used to determine 
the volume by the formula:” 


Vy, 4u(G — Sp. Gr.) (14) 
* ~ 3G(S — Sp. Gr.) 
The effect and value of depth in a settling vessel 
a subject of some controversy. Some mud depth is 
essential to provide a driving force for the lateral 
movement and distribution of solids. In this manner 
depth is important in providing an efficient utilization 
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of settling area and in preventing undue short-circuit- 
ing of partially thickened mud. 

It is difficult to separate this useful function from 
the now questioned value of depth as a hydraulic driv- 
ing force in squeezing more liquor from the mud. 
While increasing depth does increase this driving 
force, it apparently also increases the resistance for 
liquor movement to the surface in approximately the 
same degree. 

Depth to be used in the design of a thickener is a 
matter of judgment. If Eq. (14) is used, an equal 
volume or at least several feet, is added for the clear 
liquor which functions to improve overflow clarity. 

Underflow solids concentration is another factor re- 
quiring the application of judgment and a knowledge 
of the characteristics of the pulp. If the solids are of 
an incompressible, crystalline nature, the value of F 
may provide a satisfactory estimate of the underflow 
solids concentration. 

With slimy solids, or where pickets are provided on 
the rake mechanism to provide additional channels for 
liquor to escape to the surface of the solids-liquor in- 
terface, the final solids concentration may be signifi- 
cantly higher than that computed from the equilibrium 
level value of EF found in the batch test. Note also that 
Eq. (12) cannot be reversed to determine the under- 
flow density as a function of the area provided in a 
commercial unit. 

Use of multivalent ions and certain colloids to floc- 
culate colloidal slimes is a long established practice. In 
the past few years, a number of natural and synthetic 
materials have been developed that have the ability to 
flocculate slimes. These consist of high molecular 
weight lyophilic substances. Such products are useful 
in increasing the settling rate of a slurry and allowing 
the use of a smaller vessel or of obtaining greater 
capacity in existing equipment. 

Although several theories have been advanced, there 
appears to be no accurate means of predicting which 
substance will flocculate a given slime. Likewise, the 
amount of flocculant required and the optimum tech- 
nique for its addition cannot be predicted. These fac- 
tors must be determined by laboratory experiment. 


REFERENCES 


others, “Unit Operations,” John Wiley, New 
, Sewage Works J., 8, 742 (1936). 

Am. Soc. Civ. Eng. Proc., 72, 668 (1946). 
, Sewage and Industrial Wastes, 25, 1, (19 


‘amp, T. } 
Ye »venger, G. H., Trans. Am. Inst. Min. E NO. 


5. Coe, H. S 
356 (1916) 
ec omings, 1146 (19 


Pruiss, DeBord, Ind. Eng. Chem., 46, 5 
1123 (19 5 


3., Sewage and Industrial Wastes, 29, 
3., Chem. Eng., June 1955, p. 228. 
‘Elementary Mechanics of Fluids,” John Wiley, 


54). 
7) 


161 (1952 
Assn. J., 48, 437 


Faraday Soc., 48, 
Water Works 


, Trans. 
McG: ned P. H., Am. 
(1956). 
12. Newton, Isaac, 
osophy,” Book II. 
13. Perry, J., “Chemical Engineers’ 
McGraw-Hill, New York (1950). 
14. Richards, R. H., Trans. Am. Min. Met. Eng., 
15. Roberts, E. J., Trans. Am. Inst. Min. Met. 


“Mathematical Principles of Natural Phil- 


Handbook,” 3rd Ed. 


38, 210 (1907). 
Eng., 112, 178 
. G., Trans. Cambridge Phil. Soc., 9, Part IT, 
1936. 
Eng. 


Civil Engineer, 6, May 
Fitch, Ind. 


7. Straub, L. G., 


8. Talmage, W. P.;. > ae Chem., 4%, 38 





Reprints: To order reprints of the two-part series on fil- 
tration and sedimentation, circle number 148 on Reader 
Service Card in this or any issue. Price 50¢ per copy. 











November 2, 1959—Cuemicat ENGINEERING 








One of several recently 
developed bulk handling 
con- 


schemes, collapsible 


tainers save much space... 


United States Rubber Co. 


NEW Containers Bridge Size Gap 


UCH attention has been given 

to the problem of handling 
dry materials in bulk. The standard 
methods of handling and transport- 
ing these materials, in paper bags, 
drums and car-load lots, require a 
great deal of handling and attend- 
ant expense. Often there are no 
adequate substitutes since to some 
users each method has its own ad- 
vantages that outweigh its disad- 
vantages. 

In recent years, several new sys- 
tems for material handling de- 
signed to bridge the gap between 
bags and drums and the large in- 
stallations required for carload lots 
have been developed. These systems 
generally permit handling the mate- 
rial in larger unit quantities than 
do bags and drums and incorporate 
not only the containers themselves, 
but also the means of handling 
them. 

One of these systems uses rectan- 
gular bins, fabricated of steel, 
stainless steel, magnesium or alu- 
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minum. These bins are generally 
42 in. x 48 in. on the base dimen- 
sion and between 5 ft. 9 in. and 
8 ft. 3 in. tall, with capacities from 
74 to 110 cu. ft., considerably more 
than the standard 55-gal. drum. 
The loads handled will vary from 
3,000 to 5,000 lb., depending on the 
product. 

In addition to containing larger 
quantities than drums, these con- 
tainers are designed to facilitate 
loading, transporting and emptying. 
The containers are loaded through 
the top in much the same manner as 
drums or bags. The advantage of 
the containers is that less handling 
is required to load the same amount 
of material. 

Being hermetically sealed and 
rectangular in form, these bins 
are easily shipped in the open on 
any flat bed conveyance with maxi- 
mum use of available space. A 
standard flatcar will accommodate 
100,000 Ib. of payload. As many as 
16 bins can be carried on a flat-bed 
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truck. A carload of material in bins 
will occupy only 400 sq. ft. of space 
in storage when stacked two high, 
much less than the equivalent in 
bags or drums.. 

Since one container is a load for 
a standard lift truck, no special 
handling or moving equipment is 
required. 

The bins discharge through a 
special gate in the bottom. This 
feature requires additional equip- 
ment for transferring the contents 
of the bins to larger storage facil- 
ities or directly to process as re- 
quired. Again, much less handling 
is required than to transfer the 
same amount from drums, even 
when special drum handling equip- 
ment is available. 

Since the bins discharge through 
the bottom, it is not necessary to 
overturn them for emptying. The 
special equipment designed for han- 
dling the discharge permits opera- 
tion without exposing the contents. 
It will even permit use of the con- 
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Tote System, Inc 


Metal bins holding 3,000 to 5,000 Ib. are easily handled by one man. 


tainer as a feed hopper feeding di- 
rectly into a screw conveyor. Thus 
the container may be used as part 
of the process equipment itself. 

These bins are not collapsible and 
cannot be nested which means that 
they must be deadheaded back to 
their point of origin while occupy- 
much space as full bins. 
However, arrangements with the 
railroads and railroad equipment 
lessors are available which greatly 
reduce or eliminate the costs of 
deadheading. 

In some cases these containers 
are used only for in-plant handling. 
Shipments are received at the plant 
in conventional carload lots, then 
transferred to the containers where 
the material remains until used. 


ing as 


Collapsible Containers 


Another method of bulk ma- 
terials handling which is becoming 
increasingly popular is the collapsi- 
ble rubber container. The best 
known of these are larger than the 
bins previously mentioned, being 8 
ft. in diameter and 8 ft. high, with 
a capacity of about 300 cu. ft. and 
handling loads of around 10,000 lb. 

These containers are made of 
rubber but are reinforced by steel 
cables which pass from a lifting 
ring on top through the interior to 
the bottom of the bag. Thus the 
load is not taken by the relatively 
weak material of the container but 
by the cables and reinforced bot- 
tom. Since the containers must be 
handled by the lifting ring in the 
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center of the top, special lift trucks 
and cranes are required for han- 
dling them when loading and un- 
loading, and for in-plant transpor- 
tation. They are much too heavy 
and too large for lifting from the 
bottom with fork-lift trucks. 

Filling of the containers is most 
conveniently done by carrying the 
material into and out of the con- 
tainer in a stream of air or other 
gas. This means that auxiliary 
equipment is required for full util- 
ization of these containers. 

Because of their large capacity, 
the containers are conveniently tied 
directly to either the producing or 
using process, The product stream 
an be run directly to the container 
through the necessary conveying 
equipment. In the same manner, 
the material can be fed directly to 
the process from the container 
without the necessity for inter- 
mediate storage bins, feed hoppers 
or conveying equipment. A mini- 
mum of handling is required for 
a moderate sized process. 

As mentioned, these containers 
are collapsible. When empty, they 
can be folded to a size far smaller 
than their size when full. For ex- 
ample, a standard railroad car will 
carry seven loaded containers but 
can hold 70 empty collapsed con- 
tainers. The advantages of this 
feature are obvious, it is only neces- 
sary to deadhead one car of empties 
for each ten cars of loaded con- 
tainers received. 

Being completely weatherproof, 
the collapsible rubber container 


lends itself readily to outside stor- 
age and open transportation. 


Cardboard Boxes 


Quite a little work is being done 
with cardboard containers having 
a capacity of from 1,000 to 3,000 lb. 
Normally these are one trip con- 
tainers and are primarily adaptable 
to small or medium size users. The 
cost per 100 lb. for the cardboard 
container is about the same as for 
paper bags, but the user does ob- 
tain a more efficient method of car 
unloading and in-plant handling. 

Sometimes the cardboard con- 
tainers are designed for collapsing 
and return, which reduces the cost 
per container and requires mini- 
mum deadheading. However, the 
additional handling involved may 
offset the advantages gained. 


Other Systems 


Much of the progress in the field 
of containerization is not in the 
handling of bulk materials, as we 
have been discussing here, but in 
the handling of conventional dry 
sargoes. In this category fall 
“piggy-back” truck bodies, which 
may be transported from ship to 
train to truck without disturbing 
the contents, and palleted shipment 
of drums and bags as opposed to 
individual shipment of these items. 
Such containerization, while valua- 
ble, is not designed for the trans- 
portation or, particularly, in-plant 
handling of bulk materials and is 
not of primary concern to the 
chemical engineer. 

Containerization for handling 
bulk dry materials is still in its 
infancy. We have covered here in 
small detail some of the advantages 
and disadvantages of conventional 
systems and of some of the newer 
methods. We have not attempted 
to cover all the details and eco- 
nomics of one type of container 
versus another or against other 
bulk handling techniques. Nor have 
we attempted to describe in detail 
all of the containerization systems 
available. Any such survey must be 
obsolete almost as soon as it is pub- 
lished as undoubtedly dozens of 
other ideas and designs will be 
forthcoming. 


This article is based in part upon papers 
presented by F. J. White, Jr., of Tote Sys- 
tem, Inc., and N. H. Brown, Jr., of 
United States Rubber Co. at the Semi- 
— Meeting of the ASME, June 14-18, 
1959. 
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How to Receive and Unload .. . 


Liquefied Compressed Gases 


Liquefied compressed gases can give you 


some sticky handling problems. Here, in this report. is 


the necessary know-how you need before starting 


F. R. FETHERSTON, Seeretary-Treasurer, Compressed Gas Assn., Ine., N. Y. 


Liquefied compressed gases com- 
monly shipped to users in bulk by 
rail or over the highway in cargo 
tank trucks are anhydrous am- 
monia, liquefied petroleum gas ( LP- 
gas), chlorine, methyl! chloride, sul- 
fur dioxide and, broadly, liquefied 
fluorinated hydrocarbons. 
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In liquid form, carbon dioxide 
and nitrous oxide are liquefied com- 
pressed gases, and these are so 
shipped. However, due to special 
considerations, these two gases will 
be covered in a future article. 

All subject gases are shipped in 
single-unit tankcars. There are 
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several ways to unload them. Some 
are also shipped in bulk by rail in 
multi-unit (TMU) tankears. In 
such shipments a number of large 
containers, usually 15, are trans- 
ported on a car tank underframe 
for removal therefrom and subse- 
quent movement to point of use. 
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Whichever gas these containers 
hold, the method of removing them 
from the car underframe is identi- 
cal. 

Method of withdrawing their con- 
tent at point of use is the same ex- 
cept with sulfur dioxide and lique- 
fied fluorinated hydrocarbons, 
which may require heat to effect 
transfer. 

Never use direct heat in any form 
to unload containers holding the 
other compressed gases. Where you 
need heat to transfer the contents 
of sulfur dioxide or liquified fluori- 
nated hydrocarbon containers, use 
it only as prescribed by the manu- 
facturers. 

“Cargo tank truck” is an indus- 
try term used to designate a truck 
on which a tank is mounted to 
transport liquids or gases. “Cargo 
tank truck,” “tank truck,” and 
“transport tank truck,” as used in 
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Start with careful selection of 
personnel charged with the respon- 
sibility for unloading. Never send 
a boy to do a man’s job. Do choose 
reliable, intelligent men with a 
high sense of responsibility prefer- 
ably from the chemical operator 
level and arrange to train them 
thoroughly. 

Training must be continuous. 
Failure to keep personnel well 
trained is a source of danger. In- 
clude your medical officer, safety 
supervisor and fire protection engi- 


this article, are synonymous. In 
Interstate Commerce Commission 
(ICC) Regulations, all are defined 
as motor vehicles on which cargo 
tanks are mounted as a permanent 
part of the vehicle itself. Capacity 
of the tanks range up to approxi- 
mately 10,800 gal. 

Safe unloading of  single-unit 
tankcars, safe removal of containers 
from TMU tankcars, unloading of 
these containers at point of use, and 
safe unloading of cargo tank trucks 
is a matter of applying known 
safety procedures. 

You can safely handle and unload 
liquefied compressed gases only: 

eWhen their physical and 
chemical properties are understood. 

e When regulations and stand- 
ards governing their handling are 
complied with fully. 

eWhen you realize that acci- 
dents are the result of man-failure. 


Accidents have happened during 
unloading operations. Results, in 
some cases, have been property 
damage, personal injuries and loss 
of life. 

The Compressed Gas Association, 
Inc., which is and has been active 
for almost 50 years in developing 
procedures for safe and efficient 
transportation, storage and han- 
dling of all compressed gases, as 
well as the related standards, 
adamantly takes the position that 
there can be no leeway, short cuts, 
laxity, nor carelessness on the part 
of handling personnel during any 
stage of the unloading operations. 

Safe procedures are spelled out 
precisely in regulations, standards, 
the literature of technical associa- 
tions, and in the instructions of the 
compressed gas manufacturers. 
You must follow these to the letter 
and spirit. 


and Techniques 


neer (if you have them) in your 
training class. 

Your compressed gas manufac- 
turer is the key to your training 
program. He’s every bit as much 
concerned with safety in unloading 
operations as you are. 

He will supply technical data de- 
scribing the physical and chemical 
properties of the compressed gas 
in question, knowledge concerning 
its characteristics, information 
about protective equipment, meas- 
ures to take to prevent an accident 





With single-unit tankears and 
TMU cars, full responsibility for 
unloading them safely rests with 
you, the consignee. In unloading 
cargo tank trucks, where equipment 
for making the transfer to the con- 
signee’s storage facilities is a part 
of the vehicle itself (photograph on 
p. 94) responsibility for safe un- 
loading rests with the carrier or 
the transfer owner. 





Who’s Responsible for Unloading Operations? 


In cases where equipment for 
transferring a compressed gas from 
a cargo tank truck is provided by 
the consignee, the consignee then 
has a vested interest in the transfer 
operations and to this extent shares 
responsibility for safety. There are 
exceptions to this: some users own 
their cargo tank trucks and these 
users are responsible for unloading 
operations. 








before it happens and the corrective 
and first-aid steps in case of an ac- 
cident. 

Make it a must for your personnel 
to study and digest these data until 
they are as familiar as the A, B, C’s. 

Some manufacturers of certain 
compressed gases furnish qualified 
technical representatives to train 
your personnel in every step of the 
unloading procedure. Take advan- 
tage of this service where it is 
available. 

Bear in mind that employees 
leave a company, or they may be 
promoted or transferred to other 
departments or locales, and so are 
relieved of their unloading duties. 
In such circumstances, be sure the 
replacement is thoroughly trained 
in unloading procedures before you 
allow him to participate in the op- 
eration. Many unloading accidents 
have been traced to failure to ob- 
serve this obvious precaution. 


Tankears Are Similar 


Except for capacities and specifi- 
cations governing fabrication of 
their tanks, single-unit tankcars 
used in liquefied compressed gas 
service are similar. 
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Tankcars for Liquefied Compressed Gases Have Identical Valve Arrangements—Fig. 1. 


Liquid eduction valve 
Vapor valve 
Safety relief valve 


Gaging device 

. Gaging pointer 

. Gage rod lock 

. Gage rod valve 

. Gage rod 

. Gage rod brake 

. Packing gland nut 
. Protective housing 

. Gasket 

. Gaging rod shield vent holes 
. Lubricator assembly 
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Sample valve 
Thermometer well 
Excess flow valves 
Liquid eduction pipe 

Sample line 

Screen 

4-in. insulation 


Liquid level 


Single-unit tankcars for trans- 
porting anhydrous ammonia and 
LP-gas are insulated or uninsulated 
while those used to transport the 
other liquefied compressed gases 
are insulated to protect against at- 
mospheric temperature differen- 
tials. The cars are never filled 
liquid full, but have a vapor space, 
termed outage, the volume of which 
is calculated for each specific gas. 

Arrangement of their valves and 
fittings is identical (Fig. 1). These 
are located on a manhole cover plate 
on top of the car, not in a dome as 
such, but in a protective housing. 
The manhole cover is never removed 
for unloading. Unloading is only 
through the manually operated 
valves. 

Usually there are four such 
valves. Two are in line with the 
track (toward the ends of the car) 
and are connected to liquid eduction 
pipes that extend to the bottom of 
the car. These are the liquid valves. 
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Two valves (in some cars only 
one) are mounted towards the sides 
of the car, and these terminate in 
the car’s vapor space. These are 
the vapor valves. 

In cases where cars have only one 
vapor valve, a liquid level gage may 
be installed in the space otherwise 
occupied by the second vapor valve. 
Such cars usually have a thermom- 
eter well. 

Excess flow check valves are in- 
stalled on the liquid eduction lines 
of some single-unit tankcars. These 
operate when you open the liquid 
valves too quickly; the unloading 
rate is too high; or a break or rup- 
ture occurs in the liquid unloading 
lines. When you correct the diffi- 
culty, reopening the check valves is 
accompanied by an audible sound. 

Single-unit tankcars in liquefied 
compressed gas service are pro- 
tected from excessive internal pres- 
sure by a spring-loaded safety re- 
lief valve located in the center of 
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the manhole cover plate. Valve 
setting depends upon the specifica- 
tion tankcar used. 

At high temperatures, such as 
you might encounter in a fire, the 
safety relief valve prevents build- 
up of dangerous internal pressures. 
Unloading procedures must be such 
that the pressure developed doesn’t 
cause the safety relief valve to blow. 


Removing TMU Containers 


Liquefied compressed gases trans- 
ported in multi-unit (TMU) tank- 
cars are: anhydrous ammonia, 
chlorine, methyl chloride, sulfur di- 
oxide and liquefied fluorinated hy- 
drocarbons. 

Although LP-gas isn’t generally 
shipped by TMU cars, ICC regula- 
tions provide for their use. 

In TMU shipments, these gases 
are contained in large cylinders 
commonly known as “one ton con- 
tainers.” This name comes from 
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TMU CONTAINERS being removed with hook, hoist and trolley. 


their capacity in terms of chlorine. 
They are shipped on a car under- 
frame; shipments usually consist- 
ing of 15 containers. Fewer than 
15 units may be shipped as a TMU 
car, but this arrangement is im- 
practical since your freight charge 
is figured for the full 15 containers 
at prevailing carload rates, 

Before removing containers from 
the car frame, you must observe 
the same ICC regulations concern- 
ing personnel, setting brakes, block- 
ing wheels of the car and posting 
caution placards as in unloading 
single-unit cars. 

Full containers are removed from 
the underframe by a lifting hook in 
combination with a hoist on a trol- 
ley (see photograph above) or a 
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jib boom. Never use a lifting mag- 
net nor a sling, either rope or chain, 
to unload or otherwise handle these 
containers. 

Containers must be protected 
from shock which might damage 
valves, fuse plugs or the ccntainer 
itself. Keep valve protecting hoods 
in place at all times when contain- 
ers are being moved. 

When containers are trucked 
from the rail siding to the storage 
area, they must be placed on saddles 
on the truck. Preferably, clamp 
them down to prevent shifting and 
rolling. 
> Valves and Safety Relief Devices 
—Each container has two valves, 
each equipped with a 4-in. eduction 
pipe. When the container is posi- 
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tioned horizontally with a slight 
downward pitch and one valve is 
directly above the other, the top 
eduction pipe ends in the vapor 
phase and the eduction pipe of the 
bottom valve in the liquid phase. 

You can withdraw either liquid 
or vapor by connecting to the appro- 
priate valve. 

These two valves are protected by 
hoods. Keep hoods in place at all 
times except when the container is 
connected for withdrawing its con- 
tent. 

Each container is protected by 
fusible plugs in each head. The 
fusible metal is designed to soften 
or melt at 157-165 F. Don’t tamper 
with the fusible plugs under any 
circumstances. It is recommended 
that containers never be allowed to 
reach a temperature exceeding 
125 F. 

ICC regulations provide that 
TMU containers may be transported 
under certain conditions on trucks 
or semi-trailers. They must be 
chocked or clamped on the truck to 
prevent shifting. You must have 
adequate facilities available when 
transfer in transit is necessary. 


Take These Precautions First 


Comply with all rules set forth 
in Sec. 74.561 through Sec. 74.563 
of ICC Regulations. 

Once caution signs required by 
Sec. 74.562 are posted, don’t allow 


the tankecars so protected to be 
coupled or moved. 

Do not permit other cars to be 
placed on the same track except 
after notifying the person who 
placed the signs, and provided 
there’s a standard derail properly 
set and locked in the derailing posi- 
tion between the car being unloaded 
and cars to be set on the same track. 

Never permit a compressed gas 
to be loaded into a container that 
holds or has held another com- 
pressed gas. 

Unloading valves must not be 
opened until caution signs are 
posted, nor the signs removed, even 
temporarily, until valves are closed 
and lines disconnected. 

When tankcars are placed on a 
dead-end siding, protect them on 
the switch end by a derail; if on 
open-end siding, at both ends. 

Follow faithfully all procedures 
recommended by your compressed 
gas manufacturer. 

In the case of flammable gases, 
establish a firm “No Smoking” rule 
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for all unloading personnel. Make operations. Instruct your personnel manufacturer will supply data for 
it mandatory that the rule is ob- to prevent all persons in the vicinity sampling procedures and for gaging 
served during the entire unloading from smoking, carrying any flame  tankcars. The American Petroleum 
operation. or lighted cigar, pipe or cigarette. Institute publishes a tentative code 

Have your personnel check the Make sure the car is level so it for gaging tankears containing 


area for all open flames and have 
flames extinguished before starting 


can be gaged correctly and unloaded compressed gases derived from 


completely. Your compressed gas 


petroleum.” 





In the U.S., the Regulations of 
the Interstate Commerce Commis- 
sion (ICC) govern unloading of 
compressed gas shipped in inter- 
state commerce. In Canada, the 
Regulations of the Board of Trans- 
port Commissioners for Canada 
(BTC) govern the operation, and 
these parallel the regulations of 
the ICC. 

In addition, there may be local, 
state or provincial regulations. Con- 
sult your compressed gas manufac- 
turer as to the existence of the 
latter. 

Interstate Commerce Commission 
Regulations are published in Agent 
H. A. Campbell's Freight Tariff No. 
10, reissues thereof, and supple- 
ments thereto.’ Obtain a copy. 
Make sure that excerpts from these 
regulations, as they pertain to com- 
pressed gas, are placed in the hands 
of your unloading personnel for 
study. 

If you are building a new plant, 
Sec. 74.560 of the ICC regulations 
tells the circumstances under which 
you must own (or lease) your rail 
siding. This section also states the 
exceptions and circumstances under 
which compressed gas tankcars— 
particularly TMU cars for ship- 
ping anhydrous ammonia or chlo- 
rine, and single-unit tankears for 
shipping anhydrous ammonia, liq- 
uefied hydrocarbons or liquefied 
petroleum gas—may be unloaded 
from carrier tracks. 

TANKCARS—Sec. 74.561 gives 
the regulations governing unload- 
ing of all compressed gases, includ- 
ing liquefied compressed gases, 
from tankears. Refer to it for full 
requirements. Significantly, this 
section emphasizes the importance 
of personnel by placing this subject 
first on the list. 

Following items are excerpts 
from this section: 





“Unloading operations should be 
performed only by reliable persons 
properly instructed and made re- 
sponsible for careful compliance 
with this part. 

“Brakes must be set and wheels 
blocked on all cars being unloaded. 

“Caution signs must be so placed 
on the track or car as to give 
necessary warning to persons ap- 
proaching car from open end or 
ends of siding and must be left up 
until after car is unloaded and dis- 
connected from discharge connec- 
tion. Signs must be of metal or 
other suitable material, at least 
12 by 15-in. in size and bear the 
words ‘STOP — Tank Car Con- 
nected,” or ‘STOP—Men at Work,’ 
the word ‘STOP’ being in letters at 
least 4-in high and the other words 
in letters at least 2-in high. The 
letters must be white on a _ blue 
background. 

“Care must be taken to avoid 
spilling any of the contents over 
tank or car. 

“Unloading connections must be 
securely attached to unloading pipes 

before discharge valves are 
opened. 

“Tankears must not be allowed 
to stand with unloading connections 
attached after unloading is com- 
pleted, and throughout the entire 
period of unloading, or while car is 
connected to unloading device, the 
car must be attended by unloader.” 

CARGO TANK TRUCKS — 
Where responsibility for unloading 
cargo tank trucks rests with the 
common carrier or transport owner, 
his operator will be trained in all 
phases of the operation. He will 
be throughly familiar with the 
regulations, both federal and local. 

However, since the operation is 
performed within’ the battery 
limits of your (the consignee) 
plant, you have an interest. 


Check These Regulations Before Starting Any Unloading Operation 


As a matter of information, gen- 
eral regulations governing cargo 
tank truck unloading are stated 
here. Check these regulations and 
make sure you follow them. 

Subpart B of Part 77 of ICC 
Regulations applies to unloading 
compressed gas cargo tank trucks. 
In part they provide that: 

There shall be no smoking on or 
about the vehicle during unloading. 
Extreme care shall be taken to 
keep fire away and to prevent per- 
sons in the vicinity from smoking, 
lighting matches, carrying any 
flame or lighted cigar, pipe or 
cigarette. 

The handbrake of the transport 
must be securely set and other rea- 
sonable precautions taken to pre- 
vent any motion of the vehicle. 

No tools which are likely to dam- 
age the tank shall be used. 

The transport must be attended 
at all times. Under ICC Regula- 
tions the delivery hose, when at- 
tached to the vehicle, is declared a 
part thereof. 

Unless the engine of the trans- 
port truck is to be used for opera- 
tion of a transfer pump of the 
vehicle, the engine must be stopped 
during unloading; and, in = any 
event, care should be exercised to 
prevent the ignition of vapors. Un- 
less the delivery hose is equipped 
with a shut-off valve at its dis- 
charge end, the engine of the mo- 
tor vehicle shall be stopped at the 
finish of the unloading operation 
while the discharge connection is 
disconnected. 

No tank motor vehicle shall be 
moved, coupled or uncoupled when 
loading connections are attached 
to the vehicle, nor shall any semi- 
trailer or trailer be left without 
the power unit unless chocked or 
equivalent means are provided to 
prevent motion. 
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Using a Compressor to Unload a Single-Unit Tankcar—Fig. 2. 
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Then: General Precautions 
Tl ( 1P t 


Phone or wire your compressed 
gas manufacturer immediately for 
assistance and instructions if: 

eA tankear is received in bad 
order. Meanwhile, don’t attempt to 
unload it. 

eIn event of failure of fittings 
or a leak that you can’t readily re- 
pair by simple adjustment or tight- 
ening of the fitting. Meanwhile, 
evacuate the area around the car 
and permit only properly instructed 
and protected personnel to enter 
the area. 

elf the tankcar cannot be un- 
loaded after following all instruc- 
tions. 

¢In event of an accident of any 
kind. 

In addition to notifying your 
compressed gas manufacturer con- 
cerning the above, also notify your 
nearest ICC inspector. He’s usually 
very helpful in correcting these 
problems. You can get his name, 
address and phone number by writ- 
ing to: Interstate Commerce Com- 
mission, Washington, D. C. 

It’s illegal to ship a defective or 
leaking tankcar. If a car is in bad 
order or if there’s an accident, tele- 
phone the car owner. He can lend 
some valuable assistance. 

Insist that your personnel ob- 
serve the following: 

e Never introduce a compressed 
gas into a tankcar or container of 
any kind that holds or has held an- 
other compressed gas or chemical. 

eNever introduce water or 
other material into a tankear or any 
other compressed gas container. 
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e Don’t remove tankcar valves 
under any conditions. 

eNever hammer tankcar fit- 
tings in an attempt to open excess 
flow check valves, nor for any other 
reason. 

e Never enter empty tankcars 
for any purpose whatsoever. 

¢ Don’t attempt to correct leaks 
at unions or other fittings in a line 
with a wrench while the line is 
under pressure. 

e Never fill your storage tank 
liquid full; the consequences are 
very serious. Observe readings on 
gaging devices and fill only to ai- 
lowable maximum filling level. 

e Where compressor, pump or 
piping, handling a heavier-than-air 
compressed gas, is located in a 
trench or pit, caution the operator 
to check these low spots for vapors 
since they can occupy an enclosure 
or trench by displacing the air. 

eWhen all unloading connec- 
tions seem to be tight, pressurize 
the system and check for any leaks. 

e Never break a hose coupling 
under pressure. 

Because of their low boiling 
points, the subject gases must be 
liquefied under pressure. On release 
at normal temperatures and atmos- 
pheric pressure the liquids vapor- 
ize rapidly. 

In contact with skin surfaces this 
evaporation of liquids causes severe 
burns (frostbite) and when large 
quantities of the liquid are involved, 
deep and severe freezing of the area 
in contact with the liquid results. 

For this reason, it’s important 
for unloading personnel to wear 
protective gloves to prevent coming 


into contact with liquid when break- 
ing hose connections or when vent- 
ing the transfer hose. Large-lensed 
spectacles or goggles should be 
worn to prevent liquid from con- 
tacting the eyes and causing pos- 
sible injury due to freezing of the 
moisture in the eyes. 

As to gasmasks, protective cloth- 
ing, fire extinguishers and related 
safety equipment, make certain 
these are of approved types, always 
in perfect condition and stored in 
areas that are accessible in case of 
a leak. See to it that your personnel 
are thoroughly instructed in their 
use and keep personnel alert and 
continuously trained by occasional 
“dry runs.” 


Tankear Transfer Lines 


Single-unit tankcars in liquefied 
compressed gas service are always 
unloaded from the top. 

Transfer lines and their flexible 
hoses, or unloading coils, must be 
of materials suitable for transfer- 
ring the particular gas being han- 
dled as recommended by the com- 
pressed air manufacturer. When 
not in use, plug the hoses or coils 
to prevent accumulation of moisture 
and dirt. 

Different methods of unloading 
require special valves and equip- 
ment: In all cases, the liquid un- 
loading line is equipped with a 
pressure gage and shut-off valve. 

With the exception of chlorine, 
liquid and vapor lines are vented 
to atmosphere through small, manu- 
ally operated, bleeder valves. While 
bleeder valves are installed in chlo- 
rine transfer lines, chlorine isn’t 
vented to the atmosphere but to a 
lime or caustic disposal system. 

In all cases, never break a hose 
coupling or connection while the 
transfer line is under pressure. 


Mechanical Unloading Methods 


Liquefied compressed gases are 
transferred from single,unit tank- 
cars to storage (in case of chlorine, 
direct to process) by pressure dif- 
ferential. Before unloading, check 
the pressure in the tankear and in 
the storage tank to determine which 
is higher. If pressure in the tank- 
car is the higher of the two, then 
mechanical means will not be re- 
quired to transfer the liquid. How- 
ever, as pressure between the car 
and storage equalizes, mechanical 
methods are required to restore it. 
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Methods and gases to which they 
must be applied are: 

By compressor—Anhydrous am- 
monia, LP-gas, methyl chloride, sul- 
fur dioxide and liquefied fluorinated 
hydrocarbons, 

By vaporizer—Anhydrous am- 
monia. (This method is not com- 
monly used.) 

By direct-acting liquid pump 
LP-gas. 

By air or gas repressuring 
gas. 

By air-padding—Chlorine 
sulfur dioxide. 

All equipment used must be de- 
signed for the particular gas being 
transferred. 
> Weighing—This is often the 
most desirable method for deter- 
mining when a car is empty of 
liquid. Some transfer systems in- 
clude a sight glass in the liquid 
discharge line. When vapor is ob- 
served in this glass it indicates the 
car is emptied of liquid. Where cars 
are equipped with a sample valve, 
you ean check indication given by 
the sight glass by opening the 
sample valve slowly. 
> Unloading With Compressor— 
Suction side of the compressor is 
connected to the storage tank’s 
vapor line: discharge side is con- 
nected to one or both vapor valves 
on the tankear through suitable 
transfer hoses. 

The compressor withdraws and 
compresses vapor from the storage 
tank and transfers it to the tank- 
car’s vapor space. In this way, the 
desired pressure differential is 
created which transfers liquid to 
storage from the tankear through 
a hose connected to the liquid line 
on the tankear and to a vapor line 
from the storage tank. A typical 
compressor unloading setup is 
shown in Fig. 2. 

To withdraw vapors from the 
tankear after it’s empty of liquid, 
the car’s liquid valve is closed, and 
the compressor’s reversing valve 
turned. The compressor then with- 
draws most of the vapor in the tank- 
car and returns it to storage. If 
the compressor doesn’t have a re- 
versing valve, its suction and dis- 
charge connections are reversed to 
accomplish this result. 

Allow some vapor to remain in 
the car to prevent a vacuum from 
developing that may damage the 
ear. 

When using a compressor, take 
precautions to prevent lubricating 
oil from contaminating the tankcar 
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Unloading a Single-Unit Tankcar by Steam Vaporizer—Fig. 3. 
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or storage tank. Do this by install- 
ing a suitable oil trap or mist ex- 
tractor on both the suction and dis- 
charge sides of the compressor. 
Drain the trap or mist extractor 
before each unloading. 

> Unloading With Vaporizer— 
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Liquid from storage is charged into 
a vaporizer, sometimes termed an 
evaporator, and its vapor section is 
connected to one or both vapor 
valves on the tankcar. When heat 
is turned into the vaporizer, the 
vapor exerts pressure on top of the 
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Unloading Two Single-Unit Chlorine Tankcars by Air-Padding—Fig. 4. 
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liquid in the tankcar causing it to 
flow to storage. 

By this method, you can transfer 
all of the liquid to storage but the 
vapor remains in the car. Steam 
vaporizer method of tankcar un- 
loading is illustrated in Fig. 3. 
> Unloading With Pump—When a 
direct-acting liquid pump is used 
for transfer, an equalizing hose as- 
sembly is connected to the storage 
tank vapor line and to the tankcar 
vapor valves. This equalizing hose 
is used if storage tank pressure is 
greater than tankcar pressure and 
to save wear and tear on the pump 
and motor. 

If the tankcar pressure is higher 
than storage tank pressure, allow 
the pump’s bypass to remain open 
as long as the rate of liquid flow 
from the tankear to storage is satis- 
factory. 
> Unloading by Repressure—You 
must use an air dryer to unload by 
this method. 

Connect the repressuring hose as- 
sembly to the tankcar vapor valve 
and to the compressed air or gas 
supply line. This line must have a 
check valve and an atmospheric 
vent. 
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Cond blow off 


There should be a pressure gage 
on the repressuring line near the 
tankcar vapor valve to permit read- 
ings on the tankcar pressure. If the 
difference in pressure is less than 
10 psig., no restriction of flow is 
necessary. If a long unloading line 
is involved, you may increase this 
differential slightly. 

While air (or any fluid) is pass- 
ing through a pipe at high velocity, 
the pressure gage mounted directly 
in the pipeline reads much lower 
than the pressure existing at the 
source of the pressure. Where the 
air or gas supply is at a much 
higher pressure than that desired in 
the tankcar, there have been cases 
of relief valves on the tankcar re- 
leasing while the pressure gage in 
the air or gas line indicated a safe 
pressure. 

By either placing the pressure 
gage directly in the line to the tank- 
car vapor valve or stopping the flow 
of air or gas through the pipeline 
momentarily, you can get an ac- 
curate reading and overcome false 
readings. 

Maintain from 5 to 10 psig. more 
pressure on the tankcar than on the 
storage tank. 
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Cooling water in 


Open the repressuring line valve 
just enough to maintain the desired 
differential unless you use a differ- 
ential controller. Take care to avoid 
building up too great a differential 
the tankcar excess flow 
valves will close. 

As in the compressor method, a 
flow of gas instead of liquid through 
the sight glass, if one is installed 
in the system, indicates the car is 
empty. When the tankcar is empty, 
first shut off the air or gas repres- 
suring supply, and then proceed in 
the same way as when you are un- 
loading with a compressor. 

Don’t use untreated artificial gas 
for repressure or you may contam- 
inate the shipment or the tankear. 
You may use coal gas, blue water 
gas, coke oven gas, producer gas or 
natural gas, if properly cleaned. 
Also, butane-air or propane-air mix- 
tures may be used to unload by 
gas repressure. 

Repressuring gas or air should 
be as dry as possible to eliminate 
the addition of water to the product 
as well as to prevent freezing trou- 
bles during cold weather. Unload- 
ing by air or gas is impractical 
for propane or high propane con- 


or else 
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tent mixtures because of the pres- 
sure involved. 

> Unloading With Air-Padding— 
When you use air-padding, it’s im- 
perative that clean, oil free, cooled, 
dry compressed air is introduced 
into the tankear’s vapor space 
through its vapor valve to transfer 
the car’s liquid to storage (or as in 
the case of chlorine, direct to 
process). 

The set-up consists of an air 
compressor and its tank equipped 
with a pressure regulator and an 
air dryer with appropriate valves 
and gages as shown in Fig. 4. A 
dependable check valve must be in- 
corporated in the air-padding line 
as also shown. Never use a plant 
air system for air-padding since the 
possibility exists that vapors can 
be drawn into the plant air system. 


——— sii 
Preparing for Unloading 


When the tankcar is protected as 
required by ICC regulations, break 
the seal on the protective cover 
housing the unloading valves and 
related equipment, and check (by 
the means prescribed later for the 
separate gases) the various valves 
for leaks which may have occurred 
in transit. 

If any working parts of the tank- 
car are in bad repair, notify your 
supplier at once. Don’t tamper with 
the car in an effort to correct the 
trouble. Instead, phone or wire the 
compressed gas manufacturer, state 
the trouble, and follow his instruc- 
tions. 

Make the car ready for unloading 
by carefully and cautiously remov- 
ing the plugs from the car’s liquid 
and vapor valves. The liquid trans- 
fer assembly is connected to the 
tankear’s liquid valve, or valves. 
The vapor line transfer assembly is 
connected to the tankcar’s vapor 
valve or valves. 

If the pressure in the tankear is 
higher than that in the storage 
tank, start the unloading operation 
by opening the tankcar’s liquid 
valves (only one may be used, if 
desired) and then open all other 
valves on the liquid line toward the 
storage tank. 

When pressure between tankcar 
and storage tank nears equaliza- 
tion, restore pressure in the tankcar 
by the method appropriate for the 
liquefied compressed gas_ being 
transferred. This proceeds by work- 
ing from the source of the pressure 
to the tankear. 


CHEMICAL ENGINEERING—November 


If a compressor, vaporizer or a 
pump is used, open the vapor valve 
on the storage tank as well as all 
valves on the intake and discharge 
sides of the vapor transfer equip- 
ment. 

Place the equipment in opera- 
tion and open the vapor valve, or 
valves, on the tankear. 

If you use air or gas repressur- 
ing or air padding, place the equip- 
ment in operation, and open all 
valves leading to the tankcar with 
the tankcar’s vapor valve or valves 
opened last. As in the case of liq- 
uid transfer, open these valves 
slowly. 

The sight glass, when one is in- 
stalled in the liquid discharge line, 
is observed by the operator, as are 
the pressure gages in the transfer 
lines, to determine when all liquid 
is removed from the tankcar. 

When this is established, pre- 
pare the car for disconnecting (ex- 
cept in the case of chlorine, see 
page 94) by closing down liquid 
transfer lines first. Then, starting 
with the storage tank’s inlet valve, 
close all valves up to and including 
the tankcar’s liquid valve. 

If you use a compressor on the 
vapor side and want to recover the 
vapors in the tankecar, shut down 
the compressor and turn its plug- 
cock, or reverse the vapor transfer 
lines on the compressor. Then, 
place the compressor in operation 
again to withdraw vapors from the 
tankear to storage. 

In shutting down the vapor trans- 
fer lines, close the tankcar’s vapor 
valve first, and then successively 
close the other valves by working 
from the tankcar to the source of 
pressure. After bleeding off all 
transfer lines to atmospheric pres- 
sure through the small bleed and 
purge valves, located in the liquid 
and vapor lines, disconnect the flex- 
ible hoses or coils from the tank- 
car either by breaking the flanged 
connection or by opening up a 
pipe union. 

Plug the unloading lines, as well 
as all tankcar valve openings and 
place the tankcar fittings in proper 
position. 

Lower the tankcar’s protective 
housing carefully and secure it in 
place with an iron pin. When signs 
protecting the car have been re- 
moved and all other regulations re- 
quired by the ICC observed, inform 
the railroad agent that the car is 
empty and furnish him with return 
billing instructions. 
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Handling TMU Containers 


With the exception of LP-gas, as 
previously noted, all subject gases 
are shipped in TMU containers. 
These containers may be removed 
from the car underframe when the 
car is spotted on carrier tracks 
provided the ICC specification re- 
garding the presence of handling 
equipment is complied with. The 
cylinders are then transported by 
truck, as previously described, to 
the user’s plant where similar han- 
dling equipment must be available. 
Cautions concerning the handling 
of these cylinders as earlier de- 
scribed (page 85) must be strictly 
observed. 

Ton containers should be stored 
on the user’s premises in a cool, 
dry place and protected against 
heat sources. You can make a con- 
venient storage rack by supporting 
the containers at each end on a rail- 
road rail or an I-beam. When con- 
tainers aren’t in use, keep the valve 
protective hoods in place at all 
times. 

Store full and empty containers 
in different places to avoid confu- 
sion in handling. It is good practice 
to tag empties. Do not store con- 
tainers near elevators or gangways 
or in locations where heavy objects 
may fall and strike them. 

Never store containers near com- 
bustible or flammable materials. 
When containers hold flammable 
gases, keep them away from all ig- 
nition Keep the storage 
room well ventilated and so ar- 
ranged that vou can remove any 
container with a minimum of han- 
dling of other containers. When 
practical, the storage room should 
be fireproof. Avoid storage in sub- 
surface locations. 

Make sure containers stored out- 
of-doors are free of debris, tall 
grass and away from public access. 
They should be kept clean and in- 
spected regularly. 

Never store containers holding a 
flammable gas or a gas that affects 
the respiratory system. Never place 
such containers where fumes can 
enter a ventilating system, nor 
where wind can carry fumes to 
populated buildings or populated 
areas 

Use containers in the order re- 
ceived. Observe precautions stated 
under “Valves and Safety Devices” 
(page 86) as well as the general 
and specific for unloading 
tankcars (page 87). 
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Except when recommended by 
the compressed gas manufacturer, 
TMU containers should not be mani- 
folded to withdraw contents from 
two or more containers simultane- 
ously. 

To discharge the content of TMU 
container, place it so that it’s ina 
nearly horizontal position with a 
slight downward pitch (about 1 in. 
over-all) toward the valves. When 
the container is placed so that one 
valve is directly above the other, 
you can withdraw vapor from the 
upper valve or liquid from the 
lower. 

Assembly for withdrawing a con- 
tainer’s content usually consists of 
a transfer line equipped with a 
pressure reducing valve, rotameter, 
control valve and diffuser. In chlo- 
rine service the system may include 
only a pressure and control valve. 

For all subject gages, test TMU 
container connections and transfer 
piping for leaks as later described 
under handling of each specific gas. 


Sometimes, it’s necessary to use 
heat to help the flow of either gas 
or liquid from sulfur dioxide or 
liquefied fluorinated hydrocarbon 
ton containers. When you use heat, 
the method approved by the com- 
pressed gas manufacturer must be 
followed. Exercise great care, as 
fusible plugs in ton containers melt 
at 157-165 F. Never allow contain- 
ers to reach a temperature above 
125 F. Never apply blow torches 
or steam hoses nor use an open 
flame from any source or heat them. 


Unloading Cargo Tank Trucks 


All subject liquefied compressed 
gases are, or may be, shipped in 
cargo tank trucks conforming to 
ICC specification MC-330. While it 
is permissible to ship chlorine in 
cargo tank trucks of this specifi- 
cation in the U.S. and Canada, no 
shipments of this kind have been 
made to date. Similarly, methyl] 
chloride is being transported in 


MC-330 transports, but only in a 
few isolated cases and usually in a 
cargo tank truck owned by the user 
of the product. 

Anhydrous ammonia is unloaded 
from cargo tank trucks by a com- 
pressor or liquid pump; LP-gas by 
a compressor or liquid pump; and 
methyl chloride and sulfur dioxide 
by a compressor. Liquefied fluo- 
rinated hydrcecarbons are usually 
unloaded from cargo tank trucks 
by a turbine pump although you can 
use a compressor. ICC regulations 
for unloading cargo tank trucks 
(page 87) and precautions stated 
on page 88 are to be taken. 

Procedures are generally those 
described in unloading single-unit 
tankcars. Even where responsibil- 
ity for unloading cargo tank trucks 
rests with the carrier or transport 
owner, you (the consignee) should 
be familiar with the entire unload- 
ing procedure so that it’s as well 
known to you as to the transport’s 
operator in charge of the transfer. 


2—Problems With Specific Gases 


Anhydrous Ammonia 


Anhydrous ammonia is classified 
by the ICC as a nonflammable gas. 

In transferring ammonia from 
containers, including  single-unit 
tankears, TMU containers’ and 
cargo tank trucks, never use com- 
pressed air as it will contaminate 
ammonia. 

The continuous presence of the 
sharp, irritating odor of ammonia 
is evidence of a leak. You can pin- 
point leaks in ammonia valve con- 
nections or feed lines by allowing 
fumes from an open bottle or hydro- 
chloric acid (or from a squeeze bot- 
tle of sulfuric acid, or from a sulfur 
dioxide aerosol container) to come 
in contact with ammonia vapor. 
This produces a dense fog. Leaks 
may also be detected with moist 
phenolphthalein or litmus paper. 
Sulfur tapers for detecting am- 
monia leaks are not recommended. 

When there is a leak around an 
ammonia container valve stem, you 
can usually correct it by tightening 
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the packing gland nut which has 
a left-hand thread. 

When a leak occurs in a congested 
area where atmospheric dissipation 
is not feasible, absorb the ammonia 
in water. Its high solubility in 
water may be utilized to control 
escape of ammonia vapor. Apply- 
ing a large volume of water from 
a fog or spray nozzle lessens vapor- 
ization as the vapor pressure of 
ammonia in water is much less than 
that of liquid ammonia. 

Don’t neutralize liquid ammonia 
with acid—heat generated by the 
reaction may increase the fumes. 

Only an authorized person should 
attempt to stop a leak, and if there 
is any question as to the seriousness 
of the leak, a gas mask of the type 
approved by the U.S. Bureau of 
Mines for use with ammonia must 
be worn. Have all persons not 
equipped with such masks leave the 
affected area until the leak is 
stopped. 

Also, provide personnel subject 
to exposure to ammonia with a hat, 
gloves, suit and boots, all garments 


of rubber. Garments worn beneath 
rubber outer clothing should be of 
cotton. Some protection to the skin 
may be obtained by applying pro- 
tecting oils before exposure to am- 
monia. Supply approved eye gog- 
gles if the eyes aren’t protected by 
a full face mask. 

Although ammonia is flammable 
only within the narrow limits of 
16 to 25% by volume, the mixture 
of oil with ammonia broadens this 
range. Therefore, take every pre- 
caution to keep sources of flame or 
sparks from areas that have am- 
monia storage or use. 

In the event a fire does break 
out in an area containing ammonia, 
make every effort to remove port- 
able containers from the premises. 
If they cannot be removed, inform 
the firemen of their location. 

For data concerning the physio- 
logical effects of ammonia, protec- 
tive equipment and first aid meas- 
ures, obtain a copy of “Pamphlet 
G-2, Anhydrous Ammonia” pub- 
lished by the Compressed Gas As- 
sociation, Inc.® 
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L-P Gases 


All LP-gases are classified by the 
ICC as flammable gases and must 
be treated as such. Obtain a copy 
of the National Fire Protection As- 
sociation “Pamphlet 58, Standard 
for the Storage and Handling of 
Liquefied Petroleum Gases.’ 

Liquid LP-gas leaks in transfer 
piping are indicated by frost at the 
point of leakage due to the low 
boiling point of the material. 

You can detect extremely small 
leaks and leaks in vapor transfer 
piping by applying soap suds or a 
similar material to the suspected 
area. 

Under no circumstances should 
you use a flame to detect a leak. 

The most important safety con- 
siderations in unloading LP-gas 
are: avoid unnecessary release of 
the product; keep any open flames 
and other sources of ignition away 
from the unloading area; and make 
sure suitable first-aid type fire ex- 
tinguishers are available (dry 
chemical or carbon dioxide types 
are suitable for LP-gas fires). 

It’s important for personnel to be 
familiar with the characteristics 
of LP-gas. You must realize the 
importance of not extinguishing a 
fire unless by doing so you stop the 
source of the leakage (as by closing 
a valve). This is so because if you 
extinguish the fire and leakage is 
allowed to continue, unburned vapor 
could accumulate and possibly re- 
sult in a more serious hazard than 
if you allowed the fire to burn. 

If a fire is in progress and an LP- 
gas storage tank is exposed, it is of 
prime importance to keep the con- 
tainer cool by applying hose streams 
of water until the fire is properly 
extinguished. By the same token, 
if fire threatens a single-unit tank- 
car, a TMU car or a cargo transport 
truck, immediately remove these 
from the area. If this isn’t possible, 
apply hose streams of water, as in 
protecting storage tanks. 
> Unloading From Tankcars—If 
unloading LP-gas from single-unit 
tankcars with a compressor and 
vapors are being recovered from 
the tankcar’s tank, stop the com- 
pressor and close all vapor lines 
when the tankcar vapor pressure 
is reduced to about 15 psig. Bleed 
the vapor lines along with already 
closed liquid lines and replace all 
plugs in tankcar valve opening and 
transfer hoses. 
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To unload by gas or air repres- 
sure, after the plugs are removed 
from the tankear liquid eduction 
valves: 

eConnect the unloading hose 
and storage assembly line which 
may be a riser, or part of the stor- 
age tank manhole assembly. 

e Connect the repressuring hose 
assembly. 

¢ Connect the representing hose 
assembly to the tankcar vapor valve 
and to the compressed air (or gas) 
supply line. This line must have 
a check valve and an atmospheric 
vent. 

¢ Open the tankear liquid educ- 
tion valves slowly but completely. 

e If an unloading riser is used, 
then slowly open. the liquid line 
valve. 


Chlorine 


In both its liquid and gaseous 
form, chlorine is neither flammable 
nor explosive. It is classified as a 
nonflammable compressed gas_ by 
the ICC. Its principal hazard arises 
from inhalation from leaks. For 
data describing its physiological 
effects, handling, employee training 
and protection, and its chemical 
characteristics and physical prop- 
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erties, obtain a copy of the Chlorine 
Institute’s manual.’ 

Also, consult with your chlorine 
manufacturer concerning these 
matters, as well as the equipment 
required for handling chlorine, 
specifications and maintenance of * 
the equipment and the special safety 
precautions and safety equipment 
required. 

All chlorine containers, including 
single-unit tankears, are intended 
for use by you (the customer) to 
deliver chlorine direct to process. 
Thus, differing from the other 
liquefied compressed gases, there is 
no need for intermediate storage 
tanks between the shipping con- 
tainer and the process. Moreover, 
the use of chlorine storage tanks 
between the container and process 
is frequently hazardous. 

Usually, chlorine tankears are 
filled at low temperature and pres- 
sure. Normally, the inherent pres- 
sure of the vapor in the tankcar is 
sufficient to accomplish withdrawal 
of liquid chlorine to process, but 
sometimes, especially during the 
winter, the car is air-padded to ac- 
complish liquid withdrawal. 

In Fig. 4 is shown a typical ar- 
rangement for unloading liquid 
chlorine from tankcars Liquid flow 
is through the tankear’s liquid educ- 
tion valve to a liquid evaporator 
within your battery limits and then 





compressed gas container. 


valves, nor for any other reason. 


level. 


by displacing the air. 


and check for any leaks. 





In Unloading Tankears, Insist Personnel Follow These Rules 


e Never introduce a compressed gas into a tankear or container of any 
kind that holds or has held another compressed gas or chemical. 
e Never introduce water or another material into a tankear or any other 


® Don’t remove tankcar valves—under any conditions. 
e Never hammer tankcar fittings in an attempt to open excess flow check 


e Never enter empty tankcars for any purpose whatsoever. 

¢ Don’t attempt to correct leaks at unions, or other fittings in a line, with 
a wrench while the line is under pressure. 

e Never fill your storage tank full; the consequences are very serious. 
Observe readings on gaging devices and fill only to allowable maximum 


e Where compressor, pump or piping, handling a heavier-than-air com- 
pressed gas, is located in a trench or pit, caution the operator to check 
these low spots for vapors since they can occupy an enclosure or trench 


e When all unloading connections seem to be tight, pressurize the system 


e Never break a hose coupling under pressure. 
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TANK TRUCK for LP-gas service, above, contains its own unloading equipment. 


direct to process. Whenever liquid 
chlorine can be trapped between two 
valves, you must protect the line by 
a heated expansion chamber. 

When air-padding is required, 
introduce only clean, oil-free, cooled, 
dry compressed air into the tank- 
car through its vapor valve. 
> Absorbing Chlorine in a Liquid 

If chlorine is to be absorbed in a 
liquid, there is a tendency for the 
liquid to suck back into the con- 
tainer when the container becomes 
empty due to the creation of a 
partial vacuum. Avoid this as it 
has resulted in numerous accidents. 

As soon as the container is empty 
and its pressure has dropped to 
zero, shut the container valve. Then, 
vent air into the line leading from 
the container, after the valve has 
been shut off to prevent liquid from 
“sucking back” into the line. For 
this purpose, install a “vacuum 
break” valve or loop on the chlori- 
nator well line. 
> Rules for Unloading—In general, 
rules for unloading all chlorine con- 
tainers apply to the tankcar opera- 
tion. These include: 

Safety devices must 
tampered with. 

Open container valves slowly. 

Make sure that threaded connec- 
tions are the same as those on the 
container valve outlets. Never force 
connections that don’t fit. The out- 
let threads on valves of TMU con- 


never be 
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tainers not 
threads. 

Containers or valves should never 
be altered or repaired by you. 

Gas leaks around the valve stem 
may usually be checked by tighten- 
ing the packing nut. 

Test for chlorine leaks by attach- 
ing a cloth to one end of a stick, 
soak the cloth with strong am- 
monia-water, and apply to the 
suspected area. A white cloud of 
ammonium chloride results if there 
is any chlorine gas leakage. Don’t 
use the usual household ammonia— 
it isn’t strong enough. 

Use only reducing valves and 
gages designed for chlorine. Con- 
sult your chlorine producer for de- 
tails. 

In addition to complying with 
ICC regulations governing unload- 
ing tankcars, the following special 
rules are recommended where you 
are handling chlorine in tankear 
quantities: 

Switch-tracks on which chlorine 
tankears are placed for unloading 
should be devoted solely to this pur- 
pose. 

When chlorine tankcars are 
located on a dead-end siding, pro- 
tect the cars on the switch end by 
a locked derail; if on an open-end 
siding, at both ends. Keys should 
be in charge of a designated re- 
sponsible person. 

Unloading single-unit 


are tapered pipe 


chlorine 
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tankecars should be done through 
flexible metal connections that com- 
pensate for the vertical rise of the 
tankcar as its springs decompress 
during unloading. For all details 
relating to the unloading line, con- 
sult the chlorine producer. How- 
ever, don’t depend upon flexible con- 
nections as a safety factor in case 
of a bump by switching operations 
during unloading. 

Place derails as stated previously 
and use a blue lantern, suitably 
placed, if unloading at night. 

Perform unloading, connecting 
and disconnecting operations only 
in well-lighted places by reliable 
persons who are_ properly — in- 
structed, responsible for operations 
and equipped with chlorine gas 
masks. 

In shutting off the flow of liquid 
chlorine, be careful not to leave 
the line full of liquid chlorine with 
valves closed at both ends. Other- 
wise the liquid remaining in the 
line may warm up and the resulting 
expansion of the tiquid burst the 
pipeline by the hydrostatic pressure 
thus developed. 

Close the tankcar valve first and 
then allow the discharge line to 
empty by continuing to use the 
chlorine remaining in the line. 
After this, close both ends of the 
line. 

Never apply heat directly to tank- 
cars. It may, however, be desirable 
in some locations subject to low 
winter temperatures, to unload the 
tankears in a shed maintained at 
70-75 F. 

In certain cases, particularly in 
winter weather with its low outside 
temperature, the pressure in single- 
unit cars may not be adequate and 
it’s then necessary to increase it by 
adding dried compressed air to se- 
cure the desired rate of discharge. 

Use only thoroughly dried clean 
air for this purpose. Have clean air 
supplied by a separate air com- 
pressor used only for this service. 
Never connect an existing com- 
pressed air system to the chlorine 
tankear. 

The air dryer must be of suitable 
capacity to supply the full require- 
ments. It must be maintained in 
proper operating condition. Con- 
sult the chlorine producer for all 
details relating to the application of 
dry air to single-unit tankcars. You 
can also obtain a specification for 
adding dry air to single-unit tank- 
cars from the Chlorine Institute, 
Inc. 
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If you are using the chlorine at 
an elevation substantially above 
that of the tankcar, high pressure 
is required in the car to force the 
liquid to that higher elevation. It’s 
much safer to locate a chlorine 
evaporator at the elevation of the 
tankcar and pipe the gaseous 
chlorine to the higher elevation. 

With single-unit tankcars used 
for all other liquefied compressed 
gases, the content is withdrawn to 
storage. It’s desirable to unload 
them as quickly as possible and at 
a rate consistent with good practice 
by connecting both liquid eduction 
valves to the transfer lines. How- 
ever, the rate of withdrawal of liq- 
uid chlorine from tankcars is gov- 
erned by the requirements of the 
process and withdrawal may not 
be continuous. Accordingly, it may 
be desirable to unload through only 
one liquid valve. Open this valve, 
as is the case when two are used, 
slowly but completely. 

When air-padding is necessary, 
connection of the compressed air 
line is made to one or both vapor 
valves. When a tankcar has been 
“padded” with air, the pressure may 
become excessively high if the car 
is allowed the warm up when no 
chlorine is being withdrawn. Con- 
sequently, check the tankcar pres- 
sure periodically during prolonged 
shutdowns so that excessive pres- 
sure may be vented carefully into 
caustic soda solution or into milk 
of lime in a large tank before the 
safety valve releases. 

You can withdraw chlorine in 
gaseous form by unloading through 
the vapor valve or valves. However, 
this procedure is quite unusual. 

The pipe connected to a tankcar 
discharge line should be no longer 
than 18 in. and should be screwed 
in with a pipe wrench not larger 
than an 18-in. size. Use of longer 
connecting lines and larger 
wrenches may result in tilting the 
tankear valve on its gasket causing 
a chlorine leak. 

Extra-heavy black iron or steel 
pipe is recommended for chlorine 
service. All threads should be clean 
and sharp, preferably cut with new 
dies. 

If night operations are necessary, 
adequately light the area where the 
tankear is hooked up. 
> Gas Masks—Canister gas masks 
of a type approved by the U. S. 
Bureau of Mines for chlorine serv- 
ice should always be readily avail- 
able when chlorine is unloaded, 
November 
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stored, transported or used. Locate 
gas masks outside the probable 
area of contamination so that it’s 
possible to reach them in case of 
emergency. 

Canister-type gas masks don’t 
supply oxygen; they absorb the 
chlorine content present in the air 
leaving clean air to breathe. Where 
the chlorine content is greater than 
1%, use a self-contained oxygen 
breathing apparatus or fresh air 
hose mask. Each chlorine consumer 
should have at least one such de- 
vice available in his plant. All per- 
sonnel who may be required to use 
gas masks should be properly in- 
structed in their application and 
use. Obtain a copy of National 
Safety Council Pamphlet No. 64, 
“Respiratory Protective Equip- 
ment.’” 

A poor gas mask is worse than no 
gas mask at all. Since the active 
materials in a canister become in- 
active when exposed to chlorine or 
air, keep canisters sealed. Renew 
them after each use. 
> Emergency Measures—In an 
emergency, telephone your chlorine 
manufacturer. 

In case of fire, remove chlorine 
containers from the fire zone im- 
mediately. 

As soon as there is any indication 
of the presence of chlorine in the 
air, take steps to correct the condi- 
tion. Chlorine leaks never get bet- 
ter; they always get worse if not 
corrected promptly. 

Keep on the windward side of the 
leak and higher than the leak. Since 
gaseous chlorine is approximately 
two and one-half times as heavy as 
air, it tends to lie close to the 
ground. 

When a chlorine leak occurs, 
authorized, trained personnel 
equipped with gas masks should 
investigate. All other persons 
should be kept away from the af- 
fected area until cause of the leak 
is discovered and corrected. If the 
leak is extensive, warn all persons 
in the path of the fumes. 

Don’t spray water on a chlorine 
leak. To do so makes the leak worse 
because of the corrosive action of 
wet chlorine. Heat supplied by even 
cold water causes liquid chlorine to 
change to gas at a faster rate. 

When a leak occurs in equipment 
in which chlorine is being used, im- 
mediately close the chlorine con- 
tainer valve. 

If a chlorine container is leaking 
in such a position that chlorine is 
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escaping as a liquid, turn the con- 
tainer so that chlorine gas escapes. 
The quantity of chlorine escaping 
from a gas leak is about one- 
fifteenth the amount that escapes 
from a liquid leak through the same 
size hole. 

If a chlorine leak occurs in 
transit in a congested area, it is 
recommended that the vehicle keep 
moving, if possible, until it reaches 
an open area where the escaping 
gas will be less hazardous. If a 
chlorine leak occurs in transit and 
the conveying vehicle is wrecked, 
the container or containers should 
be shifted so that gaseous chlorine, 
rather than liquid, is escaping. If 
possible, transfer the containers to 
a suitable vehicle and take it to open 
country. 

Leaks at valve stems are often 
stopped by tightening the valve 
packing nuts or closing the valve. 

You can lessen the severity of a 
chlorine leak by reducing the pres- 
sure on the leaking container. This 
may be done by absorbing chlorine 
gas, from the container, in caustic 
soda solution or milk of lime. 
Evaporation of some of the liquid 
chlorine cools the remaining liquid, 
reducing its pressure. 

At regular points of storage and 
use, make emergency preparations 
for disposing of chlorine from leak- 
ing cylinders or ton containers. 
Chlorine may be absorbed in caustic 
soda ash hydrated lime 
Caustic soda solution is 
as it absorbs chlorine 


soda, or 
solution. 
preferred 
most readily. 

A suitable container to hold the 
solution should be provided in a 
convenient location. Chlorine mav 
be passed into the solution through 
an iron pipe or rubber hose properly 
weighted to hold it under the sur- 
face. Don’t immerse the container 
in the solution. 


Methyl Chloride 


Methy! chloride is classified as a 
flammable gas. It burns feebly but 
forms explosive mixtures with air. 
The end product of high-tempera- 
ture decomposition may be toxic. 
For data concerning the chemical 
and physical properties of methyl 
chloride, its physiological effects, 
protective equipment, etc., obtain a 
copy of the “Methyl Chloride Data 
Sheet’” published by the Manufac- 
turing Chemist’s Association, Inc. 
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Throughout the entire single-unit 
tankear unloading operation, par- 
ticularly while connecting and dis- 
connecting, take great caution to 
make sure the working area is free 
of heated surfaces, flames, static 
electricity, railroad locomotives, 
gasoline tractors and all other 
sources of ignition. Tankcars and 
TMU containers should be grounded 
electrically. 

Under no circumstances should 
you introduce water or other mate- 
rials into tankcars which contain, 
or have contained methyl]! chloride. 

In testing for leaks, use soapy 
water; in freezing weather or 
around very cold pipes or equip- 
ment, use glycerine. Never test for 
leaks with an open flame. This is 
prohibited and it applies not only 
to tankears but to all containers 
holding methyl] chloride. 

When unloading single-unit tank- 
cars after all of the liquid has been 
transferred, the greater part (but 
not all) of the methyl chloride va- 
pors may be recovered by creating 
a slight pressure differential. Ob- 
serve caution in this operation as a 
slight residual pressure must al- 
ways remain on the tankcar so that 
no air is drawn into it to form ex- 
plosive mixtures when the pipes are 
disconnected. 

When unloading tankcars, if a 
leak occurs which cannot be readily 
repaired by simple adjustment or 
tightening of the fittings, telephone 
your methy] chloride manufacturer 
at once for instructions and evacu- 
ate the area around the car immedi- 
ately. Permit only properly pro- 
tected and instructed personnel to 
enter the contaminated area. 

In case of TMU container leaks, 
all sources of ignition must be re- 
moved from the area at once, and if 
the leak cannot be stopped, transfer 
the methyl chloride to another con- 
tainer. As to the procedure, obtain 
and follow the detailed instructions 
of your methyl chloride manufac- 
turer. 
> Fire and Explosion Hazards— 
Avoid all sources of ignition, of 
whatever nature, when unloading 
single-unit tankears and TMU con- 
tainers holding methyl chloride. 

Methy] chloride fires are gas fires. 
Most effective method of extin- 
guishing them is to shut off the flow 
of vapor by closing the valves. 

Carbon dioxide or dry chemical 
may be used to extinguish the flame 
to permit access to shut-off valves. 
If the valve is in the area of the 
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fire, attack it if possible, close it, 
and then attack and extinguish the 
secondary fire which consists of 
other burning material ignited by 
the gas fire. 

Circumstances may make it im- 
possible to attack the valve, and in 
such a case, the flame may be al- 
lowed to continue burning while the 
surrounding area and objects are 
cooled with water spray. 

Provide employees engaged in ex- 
tinguishing fires with gas masks 
to protect them from methyl] chlo- 
ride vapors and the toxic combus- 
tion products formed. 


Sulfur Dioxide 


Sulfur dioxide is classified by the 
ICC as a nonflammable gas. In both 
its gaseous and liquid form it is 
neither flammable nor explosive. It 
is a respiratory and a skin and eye 
irritant. Obtain a copy of the “Sul- 
fur Dioxide” pamphlet published by 
the Compressed Gas Association, 
Inc.® for data concerning its chemi- 
cal and physical properties, physio- 
logical effects, protective equipment, 
etc. 

The pressure differential neces- 
sary to unload sulfur dioxide from 
a single-unit tankcar into a storage 
tank may be controlled in several 
ways. In some instances it’s only 
necessary to release the pressure on 
the storage tank by actually using 
sulfur dioxide from the storage 
tank in the regular way while un- 
loading the tankcar. 

Where you have two or more stor- 
age tanks, you may unload the car 
by building the pressure up in one 
of the storage tanks to 25 or 30 
psi. higher than the pressure in the 
tank to be filled. This higher pres- 
sure is then applied to the tankcar 
to force the liquid into the storage 
tank. 

Probably the best method of un- 
loading a single-unit tanker is by 
installing a compressor with the 
suction side connected to the top 
of the storage tank and the dis- 
charge side connected to one of the 
gas valves of the tankcar. 

Least desirable method of unload- 
ing is to apply air pressure to the 
tankear through the vapor valve. If 
this method is used, exercise great 
care to insure that the supply of air 
is clean and dry and at a sufficiently 
high pressure to prevent back flow 
of sulfur dioxide into the air line. 


> Feeding SO, Into a Solution— 
Where it is desirable to feed sul- 
fur dioxide gas into a solution, 
the pipe leading from the valve 
on the container will frost on the 
outside and may even cause the 
solution to freeze at the point where 
the sulfur dioxide is being absorbed. 
If this happens you may correct the 
trouble by steam jacketing a small 
section of the feed line. 

When gas is being fed to a solu- 
tion, the evaporation of the liquid 
in the container refrigerates the 
entire content. As a result, the 
pressure might be reduced to a 
point where there’s little or no flow 
of gas. In this case it is necessary 
to apply heat to the container or to 
connect a number of containers in 
parallel. This retards the rate of 
evaporation in each one. 

Because of the corrosive nature 
of sulfurous acid, exercise great 
care to prevent the solution from 
drawing back into the upper valve 
chambers when the feed valve is 
shut off at the container or storage 
tank. To prevent this from happen- 
ing it is imperative that the feed 
line is vented or that a stainless 
steel ball check or check valve is 
installed in the line. 
> Leaks—The occurrence of sulfur 
dioxide leaks are indicated by the 
pungent odor of the gas. Locate by 
using a wad of cloth soaked in am- 
monium hydroxide. This produces 
white fumes near the point of the 
leak. 

Leaks which might develop are 
ordinarily not serious and can be 
readily controlled. Where leaks do 
occur, shut off the supply of sulfur 
dioxide by closing the appropriate 
valve. Leaks at unions or other fit- 
tings are often eliminated by tight- 
ening the connection. 

Do not work on a line while it 
is under pressure. If corrosion is 
indicated, take care to empty the 
lines before working on them. A 
broken fitting might lead to a seri- 
ous loss of sulfur dioxide before 
the supply valves can be shut off. 

Although serious leaks rarely, oc- 
cur, careless handling sometimes re- 
sults in this condition. Tankcar and 
TMU container valves are made of 
brass and if struck by a heavy ob- 
ject, may be broken. 

Leaks may also occur from care- 
lessness in heating TMU containers, 
causing the fusible plug to melt and 
discharge the contents. Care in han- 
dling eliminates those dangers. Oc- 
casionally, leaks may develop in the 
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valve packing, but you can check 
these by tightening the packing nut. 

In the event of a leaking con- 
tainer, wherever possible, move the 
container to an open area where the 
hazard due to escaping sulfur di- 
oxide is minimized. 

If a container is discharging too 
freely to permit movement, it 
should, if possible, be arranged in 
such a position that the leak is at 
the top, thus discharging gaseous 
sulfur dioxide and not liquid. 

If large quantities of gas can be 
withdrawn rapidly into equipment, 
or satisfactorily vented, the evapo- 
ration often lowers the pressure in 
the container to such a point that 
you can move it to the open without 
difficulty; or, possibly, the leak can 
be repaired by persons provided 
with suitable masks. 

If the leak still prevents remov- 
ing the container to an open area, 
gaseous or liquid sulfur dioxide can 
be vented into a solution of lime, 
caustic soda or other alkaline mate- 
rial. One lb. of sulfur dioxide is 
equivalent to about 2 lb. of lime or 
13 lb. of caustic soda. 

When a leak does occur, only an 
authorized employee should attempt 
to stop it, and if there is any ques- 
tion as to the seriousness of a leak, 
a suitable gas mask should be worn. 
In general, where leaks are serious, 
the employee, even when equipped 
with a suitable gas mask, should re- 
main in the contaminated area only 
long enough to make emergency ad- 
justments. 
> Provisions for an Emergency— 
All employees handling sulfur di- 
oxide should be impressed with the 
potential danger it represents and 
should be trained in its safe han- 
dling. In addition, provide them 
with personal protective equipment 
for use in an emergency and drill 
them until they are familiar with 
its use. 

This protective equipment should 
include a gas mask of a type ap- 
proved by the Bureau of Mines for 
sulfur dioxide service. Take care 
to assure that masks are kept in 
proper working order and that they 
are stored so as to be readily avail- 
able in case of need. 

Canister-type masks are unsafe 
for high concentrations of sulfur 
dioxide. Warn your employees of 
possible failure of this type of mask 
in the event of a really serious leak. 
Self-contained oxygen breathing ap- 
paratus or a mask with a long air 
hose and outside source of air may 


be required under extreme condi- 
tions. 

Other protective equipment pro- 
vided should include goggles or 
large-lensed spectacles to eliminate 
the possibility of liquid sulfur di- 
oxide coming in contact with the 
eyes and causing possible injury. 

If sulfur dioxide should be re- 
leased, the irritating effect of the 
gas will force personnel to leave the 
area before they have long been ex- 
posed to dangerous concentrations. 
To facilitate their rapid evacuation, 
provide sufficient, well-marked, eas- 
ily accessible exits. 

Since sulfur dioxide neither 
burns nor supports combustion, 
there’s no danger of fire or explo- 
sion due to igniting gas or liquid. 

If a fire breaks out due to some 
other cause in an area containing 
sulfur dioxide, make every effort to 
remove the containers from the area 
to prevent overheating which would 
lead to melting of the fuse plugs. 
If they cannot be removed, inform 
the firemen of their location. 


Fluorocarbons 


Liquefied fluorinated hydrocar- 
bons are classified as nonflammable 
gases by the ICC. Those pres- 
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ently shipped in single-unit tank- 
cars, TMU containers and cargo 
tank trucks are: dichlorodifluoro- 
methane, trichloromonofluorometh- 
ane, monochlorodifluoromethane, 
dichlorotetrafluoromethane and 
trichlorotrifluoromethane. 

These gases are odorless and 
leaks can’t be detected by sense of 
smell. Frosting is evidence of a 
large leak while smaller leaks may 
be located by means of a halide 
torch. 

Avoid contact with the liquid and 
excessive inhalation of vapor. In 
case of a severe leak, persons enter- 
ing area of dense concentration of 
vapor should wear an air gas mask 
of the type approved by the U. S. 
Bureau of Mines for liquefied fluo- 
rinated hydrocarbon service. 


Check the Bible 


ICC regulations, and such local 
regulations as may exist in your 
area as well as industry standards 
are the “Bible” for handling and un- 
loading compressed gas. Statements 
made herein are intended only to 
complement these regulations and 
not to supplant them. 

Obviously, within the limits of 
this article, it isn’t possible to set 


SELECTION of unloading personnel should be done with great care. 
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forth all the precautions to be taken 
when handling and unloading a par- 
ticular gas. It is possible only to 
mention some of the more impor- 
tant. In all cases, your compressed 
gas manufacturer must be con- 
sulted concerning your specific 
handling and transfer problems, 
and he will advise you in full con- 
cerning them. 
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SELF-CLEANING JOY LIMBEROLLER 
CONVEYOR IDLERS 
ELIMINATE MATERIAL BUILDUP 





Joy Limberoller Conveyor Idlers are self- 
cleaning, because they flex constantly as 
they turn with the belt. Neoprene discs are 
moulded to wire rope, the ends of which 
turn in two bearings resting in the support 
brackets. This jam-proof design gives a 
freely rotating, flexible idler which will not 
allow even the stickiest materials to build up. 

Service life ten times normal has been 
realized with the Limberoller, because the 
bearings are beyond the reach of spillage— 


EQUIPMENT FOR ALL INDUSTRY 


eliminating clogging and freezing. This bear- 
ing placement also makes it possible to 
service or replace Limberollers while the 
belt is moving. 

Limberollers are economical, both because 
of the long service life and because they can 
be spaced further apart than steel idlers. 
They are flame and corrosion resistant, and 
eliminate the “bump” typical of steel idlers. 

For complete details on Joy Limberoller 
Conveyor Idlers, write for Bulletin 353-11. 





Dust Collectors 


Conveyors 
and Idlers 





Compressors 








: Joy Manufacturing Company 
(©) Oliver Building, Pittsburgh 22, Pa. 
Fans and 
Blowers 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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No. 17 


CE COST FILE 





Compute Labor Needs for Structural Steel 


The information in this Cost File is 
from a handbook for training engineers 
in maintenance cost estimating. Use of 
labor factors makes it possible to apply 
local wage rates to these tasks. 


One method of estimating fabrication 
and erection labor requirements for 
structural steel is to use two factors 
based on pounds of steel involved—one to 
cover fabrication and the other erection. 
The per pound method requires careful 
consideration of the circumstances at 
hand and adjustment of labor factors to 
meet the conditions. 

The following table gives the average 
number of man-hours per 100 Ib. for 
fabrication and erection of structural 
steel. 

Man-hr./100 Ib. 


Weight, Ib. Fabrication Erection 


3.0 

The labor factors in the table are based 
on (1) shop fabrication with maximum 
use of labor saving machinery; (2) field 
erection with crane or similar equipment. 

These factors should be adjusted up or 
down to cover unusual conditions such as 
field fabrication, difficult rigging, etc. 
Most jobs have major areas that fit into 
a normal category; adjustments for un- 
usual conditions should be applied only 
to the affected areas. 


Stairs 


Steel stairs are generally made by plac- 
ing a steel tread between a pair of 10 
in.-15.3 lb. channels. Tread has a width 
of 10 in., and the recommended rise be- 
tween treads is 74 in. It’s common prac- 
tice to limit the number of treads be- 
tween platforms to 17. This factor should 
not be overlooked; runs greater than 17 
will require insertion of platforms which 
will increase the cost of a project. 

Calculate the labor requirement for 
stair fabrication (cutting the stringers 
and attaching the treads only) at 2 man- 
hours per tread. Erection of stairs is a 
relatively simple operation, but because 


of weight and bulk it usually requires 
rigging personnel and equipment. If the 
location is reasonably accessible, a 3-man 
rigging crew should be able to move the 
stairs from the fabrication site and in- 
stall in 2-3 crew hours. 


Hand-railing 


Hand-railing is made up of two hori- 
zontal rails of 1} in. dia. pipe, 14 in. dia. 
vertical posts on 6-8 ft. centers and a 3 
in. X 6 in. continuous toe plate. 

Fabrication and erection of hand-rail- 
ing, including a reasonable number of 
bends and stair railing, should take 0.50 
to 0.75 man-hours per lineal foot. On 
long straight runs, not complicated by 
turns or stairs, the labor drops to 0.30 
to 0.50 man-hours per lineal foot. 


Floor Plate 


Diamond-pattern + in. steel floor plate 
spans 4 ft. 0 in. without intermediate 
support and is available in 4 ft. 0 in. x 
10 ft. 0 in. sheets. Joints are continu- 
ously welded and plates are tack welded, 
usually on 6 in. centers, to the supporting 
structure. 

Floor plate in sizes 4 ft. 0 in. x 4 ft. 
0 in. to 4 ft. 0 in. x 10 ft. 0 in. can be 
installed at the rate of 6-8 sq. ft. per 
hour. If there is considerable cutting and 
fitting to be done, the rate should be de- 
creased to 3-5 sq. ft. per hour. 

It is often necessary to provide pipe 
openings with drip collars in floors. 
Openings and collars for lines up to 4 in. 
dia. require approximately 2 man-hours, 
and for lines 6-10 in. dia. approximately 
4 man-hours. 


Ladders 


Standard pipe ladders without guard 
edge require approximately 1.5 man- 
hours per lineal foot to fabricate. Lad- 
ders with a cage require 2.25 to 2.5 man- 
hours per lineal foot. Erection of a ladder 
is a variable item depending on lad- 
der height. A minimum of 4 man-hours 
to a maximum of 16 man-hours should 
cover a range of ladders from 6 ft. 0 in. 
to 20 ft. 0 in. 








Let Us Hear From You 
Send your cost data, preferably in tabular or graphical form and with a 
minimum of text, to CE Cost File Editor, Chemical Engineering, 330 W. 
42nd St., New York 36, N. Y. Any legible form is acceptable. We will pay 
regular department space rates for all the material published in Cost File. 
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The higher stage performance of Joy Cen- 
trifugal and Axial Compressors can save 
you money by reducing the cost of your 
plant and process air. Because of higher 
efficiency, Joy compressors can provide the 
air you need with fewer stages. This means 
fewer parts, fewer inter-stage seals, shorter 
and more rigid rotors, lower bearing loads, 
and many other design features which re- 
duce both the installed cost and the main- 


OF JOY DYNAMIC COMPRESSORS 
MEANS LOW COST AIR 


tenance cost of the machines. 

Joy dynamic compressors can be sup- 
plied in sizes from 15 to 15,000 hp, and 
can be designed for any class of service 
from furnishing plant air to compressing 
hot process gases. Whatever the air or gas 
compressing problem, you can be certain 
that a Joy dynamic compressor will be the 
most efficient solution. For complete in- 
formation, write for Bulletin 348-11. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY J N 





Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 
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Dust Collectors 


In Canada: Joy Manufacturing Company 


Conveyors 
(Canada) Limited, Galt, Ontario 


and Idlers 


Fans and 
Blowers 





Compressors 














346-763 
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Parallel Operation 





Static head 


Series Operation 








Solve Multiple Pump Hookups Graphically 


If you have characteristic curves for the pumps and the system, you 


can easily find the necessary operating conditions without calculation. 


Theodore Diskind 


Department of Chemical Engineering, Engineering Research Laboratories, Columbia University, N. Y., N. Y. 


Recently we were discussing 
multiple-pump systems and the 
analytical, trial-and-error 
method by which they are usu- 
ally solved. It is not generally 
known that there is a much 
easier graphical method. 

This method, illustrated above, 
can be used with pumps having 
the same or different character- 
istics. Plot the pump character- 
istic curves along with the sys- 
tem characteristic on the same 
piece of paper and proceed as de- 
scribed below. 

Parallel Operation, Fig. 1—In 
parallel operation the head devel- 
oped by each pump must be the 
same as the system head. There- 


102 


fore, draw a series of horizontal 
lines (constant head), intersect- 
ing the three curves. The line 
representing stable operation is 
the one on which system flow Q, 
is exactly equal to the sum of the 
flows of the individual pumps, 
Q. + Q,. If the pumps are identi- 
cal, of course, Q, = Q, and Q; = 
2 Q.. 

Series Operation, Fig. 2—In 
series flow the heads can differ 
but the pump capacities and the 
system capacity must all be 
equal. Therefore, draw a series 
of vertical lines (constant flow) 
until you find one on which the 
system head H, is equal to the 
sum of the pump heads H, + HA,. 
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Simple Way to Find 
Washing Endpoints 


P. Almandoz Madan 

Senior Processing Engineer 
Nickel Processing Corp. 
Nicaro, Oriente, Cuba. 

When titrations have to be 
performed by operators without 
chemical training, it is usually 
worthwhile to make the method 
as simple and foolproof as pos- 
sible. 

For example, we have an op- 
eration in which we water-wash 
out the residual ammoniacal 
liquor from a cake retained on a 
Sweetland filter. We find that 
the economic limit for the wash- 





"REE JOY COMPRESSORS 
PROVIDE LOW COST 
PLANT AND P 


The cost of your plant and process air de- 
pends both upon the installed cost of the 
compressor and the cost of maintenance 
necessary to keep it operating. Joy com- 
pressors offer savings in both areas. 
Installed cost of Joy compressors is 
lower because of the space-saving design. 
However, the big savings are realized in 
the low maintenance required for Joy com- 
pressors—particularly in the oil-free types. 
For example, the compressor above has 
the exclusive T-block design piston rings 


that last twice as long by automatically’ 
compensating for wear. As for valves, 
which normally require inspection and 
maintenance, Joy designers have made 
them readily accessible and secured by 
only three well-positioned bolts. 

Joy reciprocating compressors are avail- 
able in a wide range of sizes for both oil- 
free and plant air service. For complete 
information on how Joy compressors can 
save you money on air, write for Bul- 
letin 349-11. 


STRY 





Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


©) 


In Canada: Joy Manufacturing Company 


$ Conveyors Fans and 
eab tne Compressors and Idlers Blowers (Canada) Limited, Galt, Ontario 

















349-764 
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ing is at an ammonia content of 
0.23 gram/100 cc. in the wash- 
ings. It is necessary to be able 
to test the washings for comple- 
tion in a matter of seconds so 
that titration with the usual lab- 
oratory equipment would not be 
feasible. 

The method we selected is to 
test a fixed volume of the wash- 
ings with a fixed volume of a 
standard acid solution, using an 
indicator which will show 
whether the endpoint has been 
reached, has not yet been 
reached, or has been exceeded. 
The acid used is 0.46 N HCl, 
which was selected because it ti- 
trates to an endpoint of 0.23 
gram/100 cc. in apparatus of the 
capacity to be described. The 
indicator used is methyl orange 
which turns orange when the op- 
erator should stop the liquor re- 
covery and divert the washings 
to the drain, but shows yellow 
when the washings still contain 
more than the specified concen- 
tration of ammonia. 

Titration is accomplished in 
the actual sample bottle as fol- 
lows: We use a 4-0z. wide-mouth 
bottle in which a No. 8 stopper 
with a ¥s-in. hole bored through 
it fits so its top is flush with the 
mouth of the bottle. To remove 
the stopper we have attached a 
wire hook. The bottle is filled 
with washings and the stopper 
is pushed in to remove the excess 
liquor through the hole and 
around the sides. When the 
stopper is removed (with our 


particular bottle and stopper) 
the bottle contains 96 cc. of wash- 
ings. Then, filling it to overflow- 
ing with the standard acid adds 
just 28 cc. of acid. 

Using such a bottle it is easy 
to calculate what normality of 
acid will titrate to the desired 


content of valuable material 
when the respective volumes of 
test material and standard solu- 
tion are known. Once this has 
been done, a nontechnical oper- 
ator can make the test in seconds 
with only a minute or two of in- 
struction. 


'/4 manometer leads 
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Manometer Cuts Meter Repair 


Tseng-yung Yang 


Maintenance Engineer, Chinese Petroleum Corp., Koahsiung, Formosa. 


Our company has developed a 
method for protecting the posi- 
tive-displacement meters widely 
used in the petroleum industry, 
which reduces maintenance and 
aids in trouble-shooting. This 
method consists in installing a 





Coming November 30: Controlling Flow of Filter Cake 


By D. J. Hicks, Winner of the September Contest 


* How Readers Can Win 


$50 Prize for Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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strainer of proper mesh ahead of 
the meter and then hooking up a 
manometer across the strainer 
so that its condition can be seen 
at all times by the amount of 
pressure drop indicated. 

Positive-displacement meters 
depend for their precision on 
close fits and the maintenance 
of minimum leakage between the 
rotating parts and the station- 
ary body. It is important to ex- 
clude grit and abrasive material 
carried in the liquid by the use 
of a strainer. 

In checking our maintenance 
records we were able to confirm 
a direct relation between abra- 
siveness of the material in the 
liquid and the amount of main- 
tenance. We found that suitable 
minimum mesh sizes were as fol- 
lows: 80 mesh for gasoline and 
similar liquids; 40 mesh for kero- 
sene and diesel oils; and 20 mesh 
for heating oil. 

In addition to having a suit- 
able mesh size, it is important 
for the strainer basket to be kept 
clean. Sediment build-up will in- 
crease pressure drop and de- 





Tough-shelled, 
explosion-proof, and corrosion-resistant 


al 


xy 


Underwriters 
Laboratory Explosion- 
Proof Label 


Thick, tough 
cast-iron housing 


New improvements in Louis Allis explosion-proof motors meet 
latest demands of abusive chemical service 


You need tough-shelled, explosion-proof motors in 
the corrosive, volatile atmospheres of many of 
today’s modern chemical processing plants. 


For this rugged use, Louis Allis, the originator of 
the fan-cooled explosion-proof motor, has continued 
to develop new designs of direct benefit to the chem- 
ical industry: Cast-iron housings with extra-high 
corrosion-resistance — special varnishes that provide 
maximum insulation against moisture, acids, and 
alkali— more effective cooling with aerodynamically 
designed non-sparking fan. 


Now, to match increasing industry demands, Louis 
Allis offers explosion-proof motors in the large sizes 
— up to 600 horsepower. 


What’s more, these motors are available in a wide 
range of mechanical modifications and electrical 
characteristics to meet many of your requirements. 


See the complete story in our Bulletin 800, “Explo- 
sion-Proof Motors.” Contact your Louis Allis District 
Office, or write today to the Louis Allis Company, 
447 East Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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crease the flow. Complete clog- 
ging will probably lead to dam- 
age. 

Initially, we set up a cleaning 
schedule which would insure fre- 
quent enough cleaning, but ma- 
terial accumulates at varying 
rates so that safety rather than 
the optimum interval became the 
rule. 

After some years of experi- 
ence in operating such meters we 
concluded that a varying clean- 
ing schedule depending on pres- 
sure drop across the strainer 
would be preferable. Conse- 
quently, we connected a U-tube 
manometer across the inlet and 
outlet of each meter strainer. 
We used 10-in. mercury-filled 
manometers designed to handle 
the static pressure of the meter 
line. These are best provided 
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glass 
rotameter 














&--High-pressure 
gage glass 

















with external micrometer ad- 
justment for zero checking. 

Most screen baskets for meter 
protection have a nominal open 
area ratio (screen to pipe) of 
about 5:1 to 8:1. With meters 
operated at about 75% of ca- 
pacity this will produce an in- 
itial differential across the 
strainer of 1 to 3 psi. Any in- 
crease above about 3 psi. indi- 
cates the need for cleaning. Any 
decrease in differential below the 
normal for an average flow rate 
indicates a broken or leaking 
screen basket. 

To aid the maintenance per- 
sonnel in interpreting the ma- 
nometer readings the meter scale 
can be painted with a warning 
color above and below the differ- 
ential range for normal opera- 
tion. 


_-Glass tube 


_ Rubber stopper 
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_—-— Gage glass 


+ —-—— Rubber hose 
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Minimeter for High Pressure 


W. J. Burkett 


Project Engineer, Monsanto Chemical Co., Plastics Div., Texas City, Tex. 


Quite often, in  bench-scale 
pilot plants, it’s necessary to 
measure very small flows (cc.’s/ 
min.) at high pressures. Com- 
mercial equipment isn’t readily 
available but a simple solution 
is to use a laboratory glass ro- 
tameter inserted inside a high- 
pressure gage glass as shown. 

This arrangement has several 
advantages: 


eEconomy—The_ rotameter 


costs about $35 and the gage 
glass about $75. Since the pres- 
sure rating of the gage glass sets 
the operating pressure, the same 
rotameter can be used for any 
pressure, 

¢ Range—F ull-range flow 
rates (water) of 0-10 cc./min. 
can be obtained by just changing 
the float. Flow rates up to about 
1,000 cc./min. can be had by 
changing rotameters. 
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e Simplicity — Both gage 
glass and laboratory rotameters 
can usually be obtained from sup- 
pliers as stock items. 

One word of caution: Install a 
bypass and block valve with the 
meter to allow the system to be 
brought up to operating pres- 
sure without blowing the rota- 
meter out of place. 


Orifice 
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Leads to motor 
starter 


Polyethylene 
manometer 


Make Sure Your 
Seal Liquid Flows 


M. Fridman 


Project Engineer 
Monsanto Chemicals (Aust.) Ltd. 
Victoria, Australia. 


In operating a Nash Hytor it 
is important to have the seal 
liquid running before starting 
the pump. Otherwise, the pump 
may be damaged. 

There are several ways of in- 
terlocking the valve on the seal 
liquid line with the motor-starter 
switch. However, this is not 
enough; all these methods have 
the same fault in that the line 
valve may be open but there may 
still be no liquid flowing in the 
main. 

The method sketched above 
enables the motor to be started 
only when liquid actually flows 
through the pipe. An orifice in 
the liquid line is provided with 
a manometer made of polyethyl- 
ene tubing. The liquid in the 
manometer is mercury. Two 
metal wires are embedded in 
the low-pressure arm of the 
manometer about 1 in. above the 
mercury level in the no-flow posi- 
tion. 

When the seal liquid is flow- 
ing, pressure drop across the 
orifice causes the mercury to rise 
in the low-pressure side and com- 
plete the circuit through the two 
metal contacts. These are wired 
into the pump motor-starter cir- 
cuit so that only now is it pos- 
sible to start the pump. 





NEW ROSS STANDARDIZED EXCHANGER 


OFFERS UNPRECEDENTED FLEXIBILITY 


down go costs and delivery time for the process industries 


It’s here ... the most versatile heat exchanger ever developed for ; : 
the chemical industry —the Ross C-100. Of quality construction Mail this coupon for 
throughout, it is pre-engineered and fully standardized, by-passing é 
high costs and delays inherent in custom fabrication. new Bulletin 
Readily assembled to handle any combination of liquids and 
gases, the C-100 can be used as a heater, cooler, condenser or vapor- 
izer for hundreds of process applications. 
Extreme flexibility predominates . .. in materials, sizes and po 
arrangement of components, mounting position, tubeside passes, Industrial Division 
nozzle orientation. Your choice is virtually limitless in meeting a Detroit 32, Mich. 
tremendous range of conditions. 
Want specific details? New illustrated Bulletin 302.5K1 will bring Please send your new illustrated Bulletin 
you all the facts on design, materials, sizes and adaptability. Send 302.5K1 fully describing the Ross Type 
the coupon for your copy. C-100 Heat Exchanger. 


* Axmnican-Standard and Standard ® are trademarks of NAME 


Ce Si, American Radiator & Standard Sanitary Corporation. 
ad TITLE 


im: American-Standard | == 


,) 4 ADDRESS 
eovt INDUSTRIAL DIVISION 
AMERICAN BLOWER PRODUCTS e KEWANEE PRODUCTS e ROSS PRODUCTS 
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Lessons of a Technical Layoff 


Late last year the Fairchild 
Engine & Airplane Corp. found 
itself in the unhappy position of 
having to disband its entire En- 
gine Division. 

Changing defense _ require- 
ments had caused the cancella- 
tion of the Air Force’s “Goose” 
missile program. 

The contract for the design 
and development of the J83 jet 
engine for the “Goose” had been 
granted to Fairchild in 1956. To 
fulfill it, the company had been 
required to increase its engineer- 





American Management Assn. 
has granted special permission 
to reprint this article from_the 
Sept./Oct. 1959 issue of “Per- 
sonnel.” Authors: J. R. Harmon, 
Jr. & Felix Gardner. 
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ing staff from about 300 to more 
than 850. 

Now, at one fell swoop, this 
laboriously assembled technical 
team had to be let go. 

Though most employers of en- 
gineers today may well be in pre- 
cisely the reverse situation, the 
fact remains that any company 
working on a defense contract 
runs the risk of suddenly finding 
itself in the same boat as Fair- 
child. For this reason we feel 
that this account of how the com- 
pany handled the layoff—and 
what it learned from it—is a 
matter of more than mere his- 
toric interest. 

Actually, before the contract 
was canceled outright, Fairchild 
management received word that 
at least a partial cancellation 
was in the offing. Since it was 
clear that this would itself entail 
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a sizable cutback in the Engine 
Div., a “disaster plan” to cover 
the orderly exodus of large num- 
bers of engineers was immedi- 
ately drawn up. 

This plan was based on two 
fundamental concepts which 
were stated as follows: 

1. Everything possible was to 
be done to help those engineers 
who were laid off to obtain other 
jobs. 

2. The public relations, as well 
as the employee relations, as- 
pects of the layoff were to be 
kept well in mind. 

In brief the plan called for 
setting up a “job center” in the 
Fairchild plant. A list of all pro- 
fessional personnel scheduled to 
be laid off was to be compiled and 
distributed to other interested 
employers, coupled with an invi- 
tation to visit the plant and in- 


SK Direct Contact Steam Heater, at 
paper plant in Pennsylvania, heats 550 
gpm water from 90 F to 150 F for proc- 
ess requirements using plant steam at 
atmospheric pressure 


sK FIG. 332 
4 exe lUh ne 4-220) -1-144 Bl 


—— HEATER 
EXHAUST 
STEAM 


| 


HOT WATER RESERVOIR 


FOR HOT WATER IN LARGE QUANTITIES 
use SK Direct Contact Steam Heaters 


( ing of SK Fig. 337 SK Direct Contact Steam Heaters are designed to provide 
ect Contact, High Capacity, Steam Heater large quantities of hot water, or other liquid, for plant or 
process use. They do this by using plant exhaust steam (at low 


j 3 a. pressure or at vacuum to 15 in. Hg) to heat the water which 


is then delivered to a tank or reservoir. 





To users, these high capacity heaters offer specific, worth- 
while advantages. They are simple in design, have no moving 
parts. Heating, by condensation of steam in the liquid, is very 
efficient, continuous, and fast. A temperature rise of 130 F is 
possible with most of these units. Semi-solids in the liquid are 
i ee fae handled without difficulty. Costs are reasonable and the heaters 

require little maintenance. Capacity can be just about any 

i Il il reasonable amount desired, since capacity is determined by 
Hy heater size and SK has not established any maximum. Although 

HH cast iron and fabricated steel are standard materials of con- 
struction, other special materials can be used when required. 

The counter-current unit pictured above and at left is one 
of four types made by SK. This particular heater and all of 
the other types are described in detail in Bulletin 3A-HC which 
includes application information and data on sizes, dimensions, 
and capacities. Copies of Bulletin 3A-HC are available imme- 
diately on request. Send for a copy. 


Schule and Koertng 


COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 








2217 State Road, Cornwelis Heights, Bucks County, Pa. 
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terview candidates on a specified 
date. 

At the same time, lists of po- 
tential employers and employ- 
ment agencies specializing in 
engineering placement were to 
be compiled for distribution to 
the employees affected by the 
cutback. It was also planned to 
provide a resume service, give 
personnel counseling wherever 
needed, and in general endeavor 
to make the layoff as painless as 
possible. 


The Plan in Action 


As things turned out, the or- 
derly progression of steps en- 
visaged in the original plan had 
to be telescoped somewhat. 

With the outright cancellation 
of the contract, the entire En- 
gine Div. had to be terminated 
forthwith. Nevertheless, though 
this meant that some refinements 
such as the resume service had 
to be dispensed with, in general 
the main features of the plan 
were faithfully carried out. 

Thus, as soon as the news of 
the cancellation came through, 
potential employers on Long 
Island and in the metropolitan 
New York area, as well as some 
other companies doing similar 
work, were notified and invited 
to come to the Fairchild plant to 
interview the engineers who were 
being laid off. 

Other companies, hearing of 
the situation, got in touch with 
us and were also given permis- 
sion to join the interviewing 
group. 

We set up our “job center” in 
the company cafeteria. Each vis- 
iting company was assigned in- 
terviewing space and given the 
opportunity to advertise its open- 
ings to Fairchild employees. 
These openings were also listed 
with a central exchange which 
we called “job control.” 

All job openings were cross- 
referenced by company and by 
type. Besides affording a ready 
reference to the openings avail- 
able in the interviewing com- 
panies, job control also listed 
other job openings of which we 
were notified by telephone, or as 
the result of personal visits from 
company representatives. 

Forty-four companies partici- 
pated in the interviews which 
lasted three days. While some 
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companies merely took applica- 
tions, or extended invitations to 
selected employees to visit their 
plants, others made job offers on 
the spot. 

Being curious to know the ulti- 
mate outcome of all this activity, 
we subsequently sent question- 
naires to the 44 participating 
companies, as well as to 273 of 
the separated employees. Though 
the replies from the two groups 
could not be cross-validated, they 
yielded some interesting infor- 
mation. 

Twenty-five companies replied 
to our questionnaire. With a lit- 
tle extrapolation, the returns 
showed: 

eOf about 3,200 interviews, 
2,200 were with engineering per- 
sonnel. 

eOn the average, each com- 
pany conducted 50 interviews. 

¢ 300 job offers were made. 

eOne-third of the offers 
were for higher salaries; one- 
third for the same salary; and 
one-third for less. 

Of the 273 employees queried, 
103 replied. Their responses 
showed that: 

°©25% had taken jobs in 
other geographical locations. 

¢ 20% had had offers of the 
same salary. 

¢80% had accepted higher 
salary offers. 

¢ 10% had accepted the same 
salary. 

¢10% were still unemployed 
after 30 days. 

Further examination of the 
employees’ returns showed that 
salary offers ranged from a 30% 
increase to a 16% decrease. Ac- 
ceptances followed pretty much 
the same pattern—from a 30% 
increase to a 15% decrease. 

The most frequently accepted 
increases were for either 20% 
or 10% of the engineer’s previ- 
ous salary. 

Comparing the two sets of re- 
turns it will be noted that they 
are at variance in one significant 
respect. According to the partici- 
pating companies, for each em- 
ployee who was offered a higher 
salary, another was offered a 
lower one. 

However, 80% of the employ- 
ees themselves said that they had 
received higher salary offers. 

If the information furnished 
by both groups is correct (and 
there is no reason to believe 
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otherwise), it can only be sup- 
posed that, for the most part, the 
job-seekers did not report their 
actual salaries to the hiring com- 
panies. 

This supposition is, in fact, 
borne out by personal inquiries 
in some cases. Such information 
as could be obtained from these 
sources indicates that salaries 
were inflated by about 10%. 


Offers Must Be Higher 


Two significant points would 
appear to be underscored by 
these findings: 

1. To recruit professional per- 
sonnel in a competitive situatien, 
the employer must offer the en- 
gineer more than he is making— 
probably from 10 to 20% more. 

2. On the whole, capable en- 
gineers can obtain positions at 
higher salaries elsewhere. This 
is clearly a challenge to compa- 
nies to follow policies calculated 
to retain their engineering staffs. 

Aside from this incidental in- 
telligence, our appraisal of the 
results of our layoff operation 
gave us good reason for satisfac- 
tion. Many of the participating 
companies expressed their appre- 
ciation of the way in which the 
job center had been conducted. 
Needless to say, they were 
equally pleased with what they 
had gained from it. 

Community relations were 
maintained at a high level; state 
employment officials were lauda- 
tory; and—perhaps most impor- 
tant of all—the employees who 
were laid off were universally 
agreed that the company had 
done everything possible to ease 
the situation. 

In short, the Fairchild job cen- 
ter proved beneficial to all the 
parties concerned, and was gen- 
erally hailed as a signal advance 
over the “dog eats dog” practices 
that disfigure most engineering 
recruitment programs. 

NoteE—Mr. Harman is now 
with Grumman Aircraft En- 
gineering Corp., Bethpage, N. Y.; 
and Mr. Gardner is associated 
with Servo Corp. of America, 
New Hyde Park, N. Y. At the 
time described in this article, 
they were employed by Fairchild 
as Asst. Manager and Manager, 
respectively, of manpower, re- 
cruitment and training for the 
Engine Division. 














PRE-REGISTER YOUR PROCESSING PROBLEMS AT 
THE SPROUT-WALDRON SCHOOL OF ADAPTIONEERING 


If you plan to be at the Chemical Exposition in New York next month, it will pay you to pre- 
register your processing problems with our research staff. As a special service to those who plan 
to attend, we have set up an expediting unit to review, analyze and report on all pre-registered 
problems in time for further confidential discussion at the Show. Use the convenient form below or 
send us the details on your letterhead. All problems will be researched in order of receipt. No obli- 


gation, of course. 


MATERIAL(S): 


Name 








Chemical Formula 
Bulk Density (lbs./cu. ft.) 
Moisture (%H,O) 
Melting or Softening Point (°F.) 
Toxic (yes or no) 




















Feed Temperature 
Particle Size (mesh distribution) 
Other 


THE PROBLEM: (Include capacity, distances, elbows in system, etc.) 
































REQUESTED BY: 


Name 


oan Sf] SPROUT-WALDRON 
Address W 7 MUNCY, PENNA. 


City Zone State SINCE 1866 


STOP BY AND SEE US AT BOOTHS 846-848 

















Size Classification ¢ Mixing and Blending 
Bulk Materials Handling ¢ Pelleting and Densifying 
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Reliability Curve Shows Failure Falls Into Three Categories 


¢~ Operating time, thousand hr. 
200 . : 








<Wear-Out 
100 








<-Random Failure 








«Infant Mortality 


1D 10.0 


Probability of failure,% 


Increase Equipment Reliability 


By Studying Cause of Failure 


I. J. KARASSIK, Consulting Engineer and Manager of Planning, Worthington Corp., Harrison, N. J. 


By studying the cause of fail- 
ure you can develop a fre- 
quency or reliability curve 
and get a good indication of 
areas ripe for improvement. 


It is characteristic of the com- 
ponents of modern processes that 
they must operate under more 
severe and exacting conditions 
than ever before. It’s just as 
characteristic that these com- 
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ponents must perform with a 
greater degree of reliability, be- 
cause unscheduled interruptions 
—particularly those affecting 
production—have become more 
important. 

In other words, just when 
equipment failures are becoming 
more costly and less welcome, 
they have also become much 
more likely to occur as a result 
of the increasing complexity of 
the processes and all their com- 
ponent parts. 

We are faced with a conflict 
between the need for greater re- 
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liability and the impact of prob- 
lems that threaten reliability. 
My studies* of the reliability 
of the centrifugal pump leads me 
to say that the concept of “reli- 
ability” requires clarification. 
Reliability is a concept, an 
idea, but it’s also a real thing 
even though you can’t always ex- 
press it numerically. Once you 
understand this, it’s possible to 
apply logical steps in evaluating 


*“A New Search for Criteria of 
Equipment’ Reliability Evaluation,” 
presented to the Maintenance and Plant 
Engineering Div., ASME, St. Louis, 
June 14-18, 1959. 











Deposit analysis 
Can uncover surprising 
reasons for failure 


When equipment fails, industry’s natu- 
ral tendency is to blame the lubricant. 
For this reason, samples of oils and 
greases — often no more than mere 
specks—sections of failed gears, ruined 
bearings and other pieces of equipment 
are analyzed at the Texaco Research 
Center, Beacon, N. Y. Here they are 
subjected to a searching analysis by 
technical service experts using a tre- 
mendous catalog of apparatus and pro- 
cedures. 


Lubricant is seldom guilty 


Of the numerous samples submitted 
every year, the lubricant is guilty in 
less than 1% of the cases. Take a 
typical example: 

A customer submitted a severely cor- 
roded roller bearing. The bearing and 
its lubricant were liberally contami- 
nated with both red and black material. 
X-ray diffraction analysis disclosed 
that the contaminant was an alpha fer- 
ric oxide which is characteristic of 
fretting corrosion—usually correctable 
only by a design change. Had ordinary 
rusting occurred the contaminant 
would have been hydrated ferric oxide 
—and a finger could have been pointed 
at the lubricant for allowing water to 
come in contact with the bearing. 

The March 1958 issue of Lubrication 
Magazine contains a fascinating series 
of these “detective stories.” Write for 
your copy—the supply is limited. 


NEW GREASE WITH EP PROPERTIES 
TAKES 400-700°F. TEMPERATURES 


In three years of field testing, a new 
grease called Thermatex EP 1 has: 

— lubricated equipment in which tem- 
peratures reached 700° F. 
—effectively lubricated equipment han- 
dling corrosive chemicals. 

— resisted coking and solidifying in 
steam joints, where temperatures reach 
400°. In this application, steam is pres- 
ent, and the grease is pumped through 
35 feet of 3” tubing. 

In these steam joint tests, previous 
failures of the automatic pumping 
unit and of the steam joint had resulted 
when grease solidified and coked in the 
last foot of the line. These failures oc- 
curred as often as every two weeks. 
During a two-year test with Thermatex 
EP 1, no failures whatsoever occurred 
due to lubrication, and no evidence of 


Thermatex has been tested successfully as seal and 
lubricant for packing-type bearings in mixing ma- 
chines, similar to these, which handle corrosive 
alkalis and acids at temperatures to 275° F. 





Attachments lengthen life of air-powered equipment 


Moisture and insufficient lubrication 
are major causes of parts wear in air- 
powered tools and mechanisms. Yet, 
two simple attachments for the air line, 
plus one precaution, can eliminate these 
causes of wear completely. 

1) Insufficient lubrication can be 
overcome with an air line lubricator, 
which sprays lubricant into the line. 
The air carries this atomized oil to the 
tool or mechanism, where it lubricates 
internal parts thoroughly. 

2) Moisture in the air line can be 


arrested by a water trap, filter or 
drain, usually attached just before the 
oil injector. This prevents the moisture 
from mixing with the lubricant. Other- 
wise, a thick, emulsified liquid will 
form that lubricates poorly and may 
cause rusting. 

Water traps should be emptied regu- 
larly. If the lubricant in its glass bowl 
on the injector is white and foamy, 
immediately drain the trap and replace 
the lubricant in the bowl with a new 


supply. 
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coking or plugging was recorded. Sev- 
eral joints were operated for more than 
9 months with no need for maintenance. 
Characteristics and properties 

Thermatex EP 1 is a high tempera- 
ture grease of No. 1 NLGI consistency 
containing EP additives. It has good 
heat stability (dropping point: over 
500° F.), good shear stability, excellent 
water resistance, and good wear char- 
acteristics. It provides excellent lubri- 
cation, and will not separate or harden 
excessively under pressure. 

Information now available shows 
that Thermatex EP 1 will lubricate 
satisfactorily at 450-500° F., when re- 
lubrication occurs every 3 or 4 days. It 
will provide adequate lubrication at 
550° F., with more frequent lubrication 
periods. While useful lubricant life at 
temperatures above 550° F. is meas- 
ured in hours, use of centralized pres- 
sure systems should insure completely 
adequate lubrication. 

For complete information and addi- 
tional test results, check the coupon. 





Guide to Organized Lubrication 


Organized lubrication, as a means of 
controlling costs, is discussed from 
management’s point of view in this 
important booklet. It describes methods 
that help raise production, extend parts 
life, cut downtime. 

For free copy, use 

coupon below. 


= 


TEXACO INC. 
| Dept. CE-CP-31 

135 East 42nd Street 
| New York 17, N. Y. 


| am attaching my company letterhead to this coupon. 


) Send a copy of ‘Management Practices that Control 
Costs via Organized Lubrication.’ 


() Send inf ion on Thermatex. 


] Send copy of March, 1958 Lubrication Magazine. 











(3 Send information on Air Tool Lubricants. 


CJ Ask @ Texaco Lubrication Engineer to call at my 
plant. 





= 
= 
CY 
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RELIABILITY means a pump performs as intended without failure. 


I have chosen to use this par- 
different designs, techniques, ap- 
plications and operating prac- 
tices. 

Because of my long term asso- 
ciation with centrifugal pumps, 
ticular piece of equipment to il- 
lustrate this search for new cri- 
teria of reliability evaluation. I 
fully realize that I risk finding 
myself between two camps. 

On one hand, there are the re- 
liability experts to whom the tre- 
mendous impetus of aircraft and 
missile construction have given 
great insight into this problem. 
To them this paper may appear 
as merely an elementary intro- 
duction to the subject. 

And on the other hand, there 
are engineers to whom a search 
for a new approach into equip- 
ment evaluation appears as an 
entirely unnecessary academic 
exercise. 


What Is Reliability? 


This word, “reliability,” is 
possessed of very intangible 
characteristics. I have frequently 
tried to define it, but never suc- 
ceeded in improving a definition 
I once read in the advertisement 
of a firm manufacturing com- 
ponents for electronic computers: 

“The reliability of a particu- 
lar component or system of 
components is the probability 
that it will do what it is supposed 
to do under operating conditions 
for a specified operating time.” 

This definition illustrates how 
difficult it is to assign a signifi- 


cant number to the reliability of 
a pump. To calculate or predict 
a probability, it’s necessary to 
carry out statistical research 
with a number of units much 
higher than is available for such 
research, 

To define operating conditions, 
it is not sufficient to list required 
capacities and pressures, prevail- 
ing temperatures and expected 
variations of these three items. 
It is also necessary to predict 
any and all possible other factors 
and events that may interfere 
with the ability of the pump to 
“do what it is supposed to do.” 


What Is Probability? 


We said reliability is the prob- 
ability that a certain component 
or system of components will do 
what it is intended to do. But 
what is probability ? 

If we consult a dictionary, we 
find that of the precise meaning 
of “probability,” there are con- 
flicting views among  philoso- 
phers, mathematicians and sta- 
tisticians. But for our particular 
purpose we can do with a reason- 
ably simple definition, equating 
the term “probability” to that of 
“chance.” 

In other words, if chances are 
1 out of 100 that a certain event 
will occur, the probability is 1 
out of 100, or 0.01. Total proba- 
bility of all alternate events is 
1.00, that is 100%. Reliability of 
a component is the probility of 
that it will not fail, or 1.00 less 
the probability of failure; if 10 


components out of 1,000 similar 
components fail, the probability 
of failure is 0.01 and the prob- 
ability of successful operation or 
reliability is 1.00 less 0.01, or 
0.99. 

We know something more 
about probabilities. We know 
that the probability of a series of 
events is the product of their 
individual probabilities. 

Let’s look at a system of 100 
components which, when oper- 
ated together, make up a chemi- 
cal plant. If successful opera- 
tion of the plant requires 
successful operation of each com- 
ponent, then reliability of the 
plant is the product of the re- 
liabilities of the components. 

Assume individual reliabilities 
of the components are 0.99; re- 
liability of the plant is 0.99 
multiplied by itself 100 times, or 
0.3665. 

In simple terms, we could ex- 
pect a plant to be out of service 
about two-thirds of the time and 
only one out of each three chem- 
ical plants to operate satisfactor- 
ily. Two plants would be in un- 
scheduled outage. 

This is certainly a cheerless 
conclusion to reach and one that 
we know to be contrary to ex- 
perience. 

Then, what is wrong with the 
assumption we made? 

There are certainly at least 
100 critical components in a typ- 
ical chemical plant, the success- 
ful operation of each one of 
which is essential to operating 
the plant. Our error, more than 
likely, is assuming the reliabil- 
ity of each component is only 
0.99. If we assume an individual 
reliability of 0.999, the overall 
reliability quickly climbs from 
0.3665 to 0.906. 

Let’s try again. If individual 
reliability is raised to 0.9999 (1 
failure out of 10,000 units), over- 
all reliability is 0.991. 

Reliability factors for a group 
of dissimilar components don’t 
fall neatly into line as 0.99 or 
0.9999 but are probably a family 
of factors ranging between 0.99 
and 0.9999. Still this example is 
useful to illustrate the cumula- 
tive effect of the reliability of a 
large number of individual com- 
ponents. 

Of course, some distinction 
can be made as to the extent of 
equipment failure. There’s a 
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Morton uses 1 -gallon tanks in the chemical processing of high quality brine before converting it to high purity evaporated salt. 


Only Morton offers salt service to industry everywhere in America 


Morton, the only nation-wide salt company, has t sources, sales offices 
and warehouses from coast to coast. This means Morton can offer you com- 
plete salt service whether you just one plant or several plants in 
different states. 

To tailor-make salt for the ds of industry, Morton starts 
with high purity salt from one of its sources. With the aid of gigantic proces- 
sing, refining and screenin« juipment, plus constant quality checks, 
Morton can produce and package salt to meet e ing specifications for 
any user—from mammoth cannerie ill cheese ipanie 

Morton produces nearly 100 di t for industry. Morton 
deliver ult by boat urge ck ar iil. This means you can get fast 
delivery on 1( » thousan of tons, anywhere in the country. 

Morton sales representative ire backed by the services of their own 
ultra-modern salt research laboratory—the most complete laboratory of its 
kind in the world. This means you can get complete technical assistance 
on any problem relating to salt. This service help alone may be worth 
thousands of dollars to you every year. 


4 Salt Sources M& Warehouses 
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OPERATION & MAINTENANCE .. . 


marked difference between a 
complete pump failure in a plant 
with no standby pump and a leak 
in a heat exchanger tube where 
the exchanger can be temporar- 
ily bypassed for repairs without 
shutting down the entire plant. 

Likewise, there may be some 
argument as to the number of 
items comprising the whole. Is 
each heat exchanger considered a 
component or each tube in the 
heat exchanger? Is the pump 
with its drive and controls one 
unit, or three? Or is each pump 
made up of hundreds of individ- 
ual components, each with its 
own reliability factor, each 
factor of equal weight in evalu- 
ating over-all pump reliability? 

Admittedly, this choice of 
numbers influences the meaning 
of the reliability factor. But in 
our particular case, the question 
is strictly academic: we are not 
aiming at establishing a valid, 
quantitative value for the prob- 
ability of failure of a chemical 
plant, but rather at developing a 
climate—a mode of thinking of 
reliability and of all the factors 
that may affect it. 

Regardless of how much we 
learn about precise numbers, the 
consideration of conditions that 
could affect reliability could in 
itself be our most important 
achievement. 

When we try to improve the 
reliability of a given piece of 
equipment even the slightest bit, 
we aim to achieve very impor- 
tant improvements in the sus- 


Icor J. KARASSIK, a name well 
known to CE readers, is Consulting 
Engineer and Manager of Plan- 
ning, Harrison Div., Worthington 
Corp. He holds both BS and MS 
degrees from Carnegie Tech. Kar- 
assik joined Worthington in 1934 
and since 1936 has specialized in 
the application of multistage high- 
pressure pumps. 
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tained operation of the process 
or of the plant that’s served by 
this equipment. This remains 
true whether we can measure 
reliability or not. 


Can We Classify Failures? 


Even if we can’t assign a sig- 
nificant number to the reliability 
of a component such as the cen- 
trifugal pump, we can attempt to 
classify the failures of which 
this equipment can be a victim. 

A recent article on mainte- 
nance problems (‘Developments 
in the Analysis of Maintenance 
Problems” by J. D. Quinn of 
the Dupont Co., Mech. Eng., Oct. 
1957, p. 931), gives an entirely 
new point of view on the subject 
of reliability. It proposed a 
classification of service interrup- 
tions from component part fail- 
ures into three groups: 

e Infant mortality 

e Random failures 

e Wear-out 

Infant mortality is defined as 
that group of failures that occur 
in the early stages of operation 
and which can be ascribed to 
faulty components, faulty instal- 
lation or initial operating pro- 
cedures. 

Random failures indicate a 
situation that could be classified 
as “out-of-control.” 

Wear-out classification can be 
a “normal” situation if the oper- 
ating hours approach the ex- 
pected or designed life of the 
components. 

Number of operating hours 
for a large group of machines or 
components can be _ plotted 
against the probability of fail- 
ures. Such a typical curve is 
shown on p. 126. 

Shape of this curve discloses 
a very definite subdivision of all 
failures plotted into these three 
-ategories. What is more impor- 
tant, it gives an immediate 
indication of the areas where im- 
provements can be made by care- 
ful analysis and changes in de- 
sign, operating procedures, ete. 

For instance, if faulty instal- 
lation is causing excessive in- 
fant mortality, proper training 
of the mechanics remedies this 
problem. 

Excessive random failures may 
indicate the inadequacy of the 
components to withstand certain 
unanticipated overloads. 
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Wear-out which occurs consid- 
erably below the expected life of 
the equipment may require ma- 
terial changes or product rede- 
sign to meet prevailing operating 
conditions, apparently too severe 
for existing design parameters. 

Such a curve is readily con- 
structed if we are dealing with a 
mass-produced and mass-applied 
item on which reasonably ac- 
curate records are available. 
Thus, a situation initially de- 
scribed by Curve A can be im- 
proved to yield Curve B_ by 
reducing infant mortality and 
random failures. 

When it comes to process 
pumps, there’s an immediate ob- 
stacle: the number of pump in- 
stallations is not high enough 
and operating conditions vary 
too much from plant to plant 
for such statistical studies to be 
valid. Also, accurate records of 
failures in the field—of either 
minor or major nature—are not 
readily available. 

One may say, then, why intro- 
duce this concept of failure 
classification when we cannot 
prepare a quantitative curve that 
gives us any clue to the wisest 
course to follow in our choice be- 
tween different designs or ar- 
rangements? I feel the concept 
is useful for focusing our at- 
tention on the differences exist- 
ing between various types of 
pump failures. 

We can begin by dispensing 
entirely with the wear-out prob- 
lem by assuming that if you 
choose the proper material ini- 
tially, the life of the modern 
process pump is generally quite 
satisfactory if no other causes 
of failure interfere with the 
gradual process of wear in the 
internal clearances. 

We can likewise pay just nomi- 
nal attention to the random fail- 
ure portion of the curve on the 
assumption that the user selects 
his equipment with the thorough 
understanding that some designs 
withstand certain transient op- 
erating conditions better than 
others. 

We are left to deal with infant 
mortality. What are the factors, 
then, that can contribute to in- 
fant mortality of process pumps? 
We will get into this and the re- 
lated problems of economy and 
first cost in the second part of 
this series. 
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Sourtesy E, I. DuPont de Nemours & Co.. 


The Chemical Engineer wraps 1,000,000,000 packages a year 


Transparent bags for tempting foods, “wraps” big 
enough to cover your car... contributions for con- 
venience and better living made possible by the 
Chemical Engineer and his technology ... 


The Chemical Process Industries are big — spending 
over $50 billion for equipment and supplies, turning 
out over $85 billion in products that range from packag- 
ing materials to pickling acids to paints. In this broad 
spectrum, one essential element—the chemical engineer 
in all his functions. He designs, builds and operates the 
plants . . . develops the processes and the products, 
keeps costs in line. He’s your most critical buying influ- 
ence for raw materials, equipment and services. 


To reach this man and win his brand regard, only 
one sure way—the new, every-other-Monday CHEMICAL 
ENGINEERING — still his 3-to-1 choice in all his func- 
tions. Now he gets it more 
often, reads it more thorough- 
ly ... Starch “Noted” scores 
up 11.3%, “Read Most” 
scores 28.7‘¢ higher, inquiries 
15.5% above 1957’s monthly 
issues. Editorial readership 
level up 10‘¢. Circulation at 
record high. CHEMICAL 
ENGINEERING, McGraw-Hill 
Building, New York 36, N. Y. 


Published every-other-monday for Chemical Engineers in all functions @ ® 
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TITANIUM STRAP over silver inlay—key fabrication step. 


Inlay Makes Ti-Clad Vessels Possible 


New joining technique avoids brittle titanium-to-steel 


welds during construction. Commercially available clad equipment 


now offers one way to cut down on titanium’s cost disadvantages. 


One long-standing obstacle 
to construction of titanium-clad 
steel equipment—welding—has 
been overcome. 

At least one manufacturer 
now says “feasibility of fabri- 
cating large titanium-clad ves- 
sels from integrally bonded 
sheets has been proved.” 

Backing up this claim with 
more than mere werds, Chicago 
3ridge & Iron, Chicago, IIl., of- 
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fers to build Ti-lined equipment. 
> Proof Positive — This an- 
nouncement follows successful 
tests on a_ Ti-clad_ vessel 
at a “California petrochemical 
firm.” Measuring 4-ft. in dia., 
12-ft. in height, the reactor 
handles a working pressure of 
150 psi. at 500 F.; has been in 
service since early this year, 
processing extremely corrosive 
materials. 
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A reactive metal when mol- 
ten, titanium presents a real 
problem when it has to be 
joined to other metals. For in- 
stance, a titanium-to-steel weld 
is possible, but the weld is ex- 
tremely brittle and useless. So 
it’s not practical to weld tita- 
nium-clad sheets directly. 
> Silver Inlay—CB&I sidesteps 
this situation by using a transi- 
tion material between the car- 

















A PUMP IS ONLY A PUMP...BUT A DURCOPUMP IS A... 


... CALL IT WHAT YOU WILL, BUT 

for dependable performance and long service life with minimum maintenance 
costs, Series H Durcopumps are in a class by themselves. They are designed and 
built to give long, trouble-free life when handling tough corrosive solutions. A 
large, rugged shaft and heavy duty bearings insure minimum shaft deflection, and 
provide long seal or packing life. Integral suction and discharge with casing sup- 
port makes for easy three-step, one-trade maintenance. DURCOPUMPS are avail- 
able in twelve standard corrosion resisting alloys with capacities from 1/y to 3500 


gpm, and heads to 345 ft. 


; ~ THE DURIRON COMPANY, INC. 


(DURCO DAYTON, OHIO 


Branch Offices: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, 
Knoxville, Los Angeles, New York, Pensacola, Philadelphia, Pittsburgh, and St. Louis. 
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Strap-Over-Silver Joint Works for Shell and Nozzles 


Shell Detail 


Titanium 
fillet weld ~~ 





Mild steel 
weld 


Nozzle Detail 


/litanium strap 
4 


Jy 





‘ Titanium Cladding. 


Z) 








\ 
\Mild steel 
base plote 




















Fillet weld 


bon-steel backing plate and 
titanium. The technique some- 
what resembles Lukens Steel’s 
weld for joining stainless clad 
pipe (Chem. Eng. Aug. 24, 1959, 
p. 162). For titanium, CB&l 
closes the seams in vessel con- 
struction by putting down a 
silver inlay at the joint, on the 
titanium side, and capping this 
with a titanium cover strap 
(see photo and drawings). This 
step comes after the steel back- 
ing plate has been joined by a 
standard carbon-steel weld. 

The strap method avoids any 
steel-to-titanium welds, and 
presents an all-titanium’ sur- 
face to a corrosive. For com- 
plicated shapes (heads and noz- 
zles) the straps have to be 
overlapped. 

On nozzles, the strap tech- 
nique gets a little complicated, 
particularly where nozzles join 





~ Nozzle 


——Titanium slip fit 


/Mild steel shell or head 





_—Titanium Cladding 


;. Lap of titanium saddle 


~~ Cladding stripped back 


head plates at sharp angles. 
Here oval straps do the trick. 
All nozzles and flanges in clad 
vessels will have titanium 
liners (not clad). 
> Big Plates The vessel in 
California was fabricated of 
0.078-in. thick, commercially 
pure, titanium sheets bonded to 
s-in. mild steel (ASTM A285). 
Composite plates for the head- 
centers and manhole neck, shell, 
bottom head and top head were 
2-ft. l-in. by 4-ft. 7-in.; 5-ft. 
6-in. by 6-ft. 8-in.; 5-ft. 2-in. by 
6-ft. 1 in.; and 5-ft. 2-in. by 6-ft. 
l-in. respectively. Fabrication 
complied with the ASME pres- 
sure vessel code. 

Of course, CB&I uses its well- 
known patented flux-free vac- 
uum bonding process. 

But some special handling was 
called for. One striking charac- 
teristic of titanium is spring- 


back when cold formed. In fact, 
50 or 60-degree spring-back is 
not uncommon. When forming is 
not severe, this property doesn’t 
give much trouble. But on head 
pieces, for instance, the clad 
plates must be worked warm, at 
about 500 to 600 F. 

While cost of a Ti-clad vessel 
is generally lower than solid Ti 
construction, there isn’t much of 
an advantage for wall thick- 
nesses below Ys-in. While clad- 
ding reduces amount of tita- 
nium, it also calls for expensive 
silver and the breakeven point 
seems to be around yYs-in., at least 
for the present. 
> Part of Trend—Just how far 
will this latest development 
boost titanium in the process 
industries? There is no easy 
answer to this question. Cer- 
tainly new titanium improve- 
ments are coming thick and fast. 

Recently Union Carbide Met- 
als announced a more resistant 
Ti-alloy, which can handle both 
reducing and oxidizing corro- 
sives. (Chem. Eng., May 18, 
1959, p.200). Since this alloy has 
most of the physical and me- 
chanical properties of pure ti- 
tanium, there’s no reason why it 
couldn’t be used as a cladding. 
> Prices Down—Also, price re- 
ductions, announced early in 
1959, bring titanium down, some- 
what, from astronomical figures. 

3ase prices for titanium metal 
now are: billet, $3.55/lb.; bar, 
$4.25/lb.; plate, $5.25/lb.; wire, 
$5.75/lb.; strip, $7.25/lb.; and 
sheet, $7.75/Ib. 

These prices are 50% below 
1954 figures and approach the 
cost of some highly alloyed 
grades of steel and nickel-based 
materials. 

Use of clad equipment is, of 
course, one way to reduce Ti’s 
cost even more. And there may 
be other developments coming 
along in this area. It’s known 
that Lukens Steel has been work- 
ing for some time on develop- 
ment of Ti-clad equipment. They 
have announced availability of 
sheet clad with titanium; but no 
word, at this writing, on equip- 
ment. Some experts believe Lu- 
kens has another approach to the 
welding problem, which doesn’t 
call for a silver inlay. 

Corrosion Forum 
(Continued on p. 122) 
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from the makers of Dimetcote... 


ZINKOTE 


THE FIRST 100% INORGANIC 
SELF-CURING ZINC COATING. 


os i oe 


 Aradically new concept in zinc coatings 
for protecting steel. 

Under development for many years and 
first patented in 1957. 


Applied in one coat — completely self-curing. 





Can be used wherever galvanizing is satisfactory — 
actually gives superior protection. 


~ Completely nonflammable, nontoxic. 





Insoluble in all petroleum products. 


Outstanding resistance to weathering, 
salt and fresh water. 


Applied by brush, spray or roller. 
 Cathodically protects steel. 
Resists temperatures up to 600°F. 


Complete protection for as little as 
5¢ per square foot material cost. 


For complete information write... 


R 


How does Zinkote compare with Dimetcote? 
Mote] ite). 7 wale), | 


Although similar, each has certain unique 
advantages depending upon the particular 
requirements of the job. We will be glad to 
give you a specific recommendation. 921 Pitner Ave. 360 Carriegie Ave. 2404 Dennis St. 6530 Supply Row 
Evanston, Ill, Kenilworth, N.J. Jacksonville, Fla. Houston, Texas 


Dept.AK1 « 4809 Firestone Boulevard « South Gate, California 


The Pioneer Manufacturer ef Inorganic Zinc Coatings 
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COST-CUTTING techniques make 4,500-ft.-long, 8-in.-dia. aluminum pipe- 
line at Point Comfort, Tex., competitive with wrapped and coated steel. 


Al Pipeline Costs Near Steel 


Cheaper pipe and new welding technique bring cost 


of buried aluminum pipelines to within 4% of less 


resistant coated-and-wrapped steel installations. 


Some bad news for steel 
comes from Alcoa. 

With a recently developed 
automatic pipe welding tech- 
nique, Alcoa has installed 4,500 
ft. of 8-in. aluminum pipe as 
part of a gas-gathering system 
at its Point Comfort, Tex., op- 
erations. Buried without pro- 
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tection in marshy, salt-water- 
containing soil, the line costs 
about 4% more than coated- and 
wrapped-steel pipe. 

> Closing Cost Gap — Alcoa 
claims this initial cost differ- 
ence will be quickly overcome 
mainly by aluminum’s superior 
corrosion resistance. 


November 2, 


Key to bringing the cost dif- 
ferential down to 4% is a 
new, portable automatic fusion 
welder capable of handling 
4-in. to 11-in. dia. pipe. The ma- 
chine uses a consumable elec- 
trode, with an argon blanket 
around the are. Very fast, the 
welder, can complete a pass on 
8-in. pipe in 17 sec. 

Also, this welder is the first 
capable of producing good 
welds on aluminum, with full 
penetration, without use of 
back-up rings. This means rings 
don’t have to be withdrawn 
through 40 or 80 ft. of pipe—a 
time-consuming operation. 
> Automatic Welding — To use 
the welder, an operator first po- 
sitions pipe, which then is 
gripped by mechanically oper- 
ated clamps. Final positioning 
and aligning is done mechanic- 
ally. Welding head rotates into 
position and the welding wire 
is lowered all automatically 
with the press of a button. 

A finely regulated motor per- 
mitsigood speed control of wire 
feed and head rotation during 
the actual welding operations. 
And the torch can be tilted 
away from the welding position 
for servicing, without disturb- 
ing the pipe in the machine. 

At Point Comfort, Alcoa used 
8-in. Schedule 40 seamless, 
heavy-end pipe (Alloy 6063-T6). 
Nominal wall thickness at ends 
is 0.322 in.; while it’s 0.204-in. 
along the pipe length. This pipe 
cost 20% less then usual alumi- 
num pipe for the same pressure 
rating. 

The line is made up of 40-ft. 
sections. It will carry dry gas 
at 500 psi., and conforms to ASA 
codes for pressure piping. 

Alcoa first proved effective- 
ness of bare aluminum pipelines 
with installations made 11 yr. 
ago. Additional evidence was 
added 24 yr. ago, by installa- 
tion of an uncoated 8-in. line at 
Point Comfort. It extended 20,- 
000-ft. through sand, gumbo and 
salt marsh. Experience since 
indicates that aluminum pipe- 
lines will give long, low-cost 
service. 

The original elimination of 
coating and wrapping, normal 
procedure for steel pipe, was 
also a big factor in reducing 
aluminum pipeline costs. 


5 
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The sentinel that never gets relief...Day after day after day, for over 4 years this Beckman oxygen analyzer has 
maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 


lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 
components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 
process requirements. % Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, Sk for Data File 14-45-08 


Beckman: 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc 


2500 Fullerton Road, Fullerton, California 


It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz- 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of a demethanizing absorber. 





ROBOTARM 


valve actuator 
for 


BALL VALVES 


ond other 90 degree mechanisms 


The Robotarm® is a cylinder-type 
valve actuator designed for all 
types of 90° rotating mechanisms. 
This compact, gas or fluid operated 
actuator is adaptable to pneumatic, 
hydraulic, remote, or manual con- 
trol. It fits over a valve stem like 
a socket wrench. Installation is 
completed in minutes. 

Robotarm valve actuators are avail- 
able with standard torques up to 
20,000 inch-pounds with 100 psi 
operating pressure. Higher torque 
available on special applications. 


waaresem 
bee “ath 


p wees 29.05 


ver Model 

U valve positioner, 

3-15 psi instrument air 

eumatic force-balance prin 

bination with a standard 
Valve Actuator 


For descriptive 
Robotarm bulletin write: 


et ne 
Brrris CORP. 


320 South 66 Street 
Houston 11, Texas 





THE NEWS 


J. A. KING 





Distillate Desulfurizing Unit to Sweeten Feed Stocks 


British American Oil Co. has 
just placed on stream this 8,000- 
bbl./day distillate desulfuriza- 
tion unit at its Clarkson, Can- 
ada, refinery. New unit will re- 
move 90% of the sulfur content 
from three charge stocks: fluid- 
-atlytic-cracking light-cycle oil, 
stove and diesel base. Canadian 
Kellogg Limited of ‘Toronto, 
Ont., completed the design, 
engineering, construction and 
equipment procurement for the 
new facility. 


Union Carbide Plastics Co. is 
planning two large polyethy- 
lene-plant expansions, to in- 
crease its high-pressure poly- 
ethylene capacity by 85,000 
tons/yr. Construction of new 
capacity at Seadrift and 
Texas City plants is now un- 
der way, is scheduled for 
completion by 1961. 


Phillips Chemical Co. is increas- 
ing its ethylene capacity at 


its Sweeny, Tex., plant. Just 
last month, a 37,500-ton/yr. 
expansion went on stream; 
another 17,500 tons/yr. is 
scheduled to go on stream by 
mid-1960. When capacity in- 
creases are completed, it will 
reach the  145,000-ton/yr. 
mark. 


Dow Chemical Co. reveals plans 
for construction of a polypro- 
pylene plant at its Torrance, 
Calif., plastics-production fa- 
cility. This will be the first 
polypropylene plant on the 
West Coast of the U.S. 


Bunker Hill Co., San Francisco, 
Calif., reveals plans for con- 
struction of a fertilizer plant 
in Kellogg, Idaho, adjoining 
its mining operation. First 
step, now under way, is the 
construction of a $2-million 
phosphoric acid plant. Low- 
cost sulfuric acid, available 
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TITANIUM...COMING ‘OF AGE! 


Titanium powder now economically formed into 
strong, lightweight, corrosion-resisting parts 


ry. 

Hitenium has entered still another 
fabricating field ... powder metal- 
lurgy...that adds to its growing use- 
fulness in the chemical, processing, 
and other industries. 

Today you can design titanium 
parts to be formed by powder metal- 
lurgy techniques that combine 
strength, purity and corrosion resist- 
ance equal to wrought titanium. 
Close tolerances permit a minimum 
of machining on contacting surfaces; 
none on non-contacting surfaces. An 


The terms ‘“‘Electromet” and ‘‘Union Carbide”’ are registered trade marks of Union Carbide Corporation. 
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example is the chemical valve seat, 
above, made by Clevite Corporation 
of Cleveland, Ohio. 

Finished parts weighing from less 
than an ounce up to many pounds are 
being produced. Shape can range 
from simple gear or cam blanks to 
complex pieces with wide variation 
in cross-section. Titanium powder 
metal parts compare favorably in cost 
with wrought and machined parts. 

To learn more about the growing 
use of titanium powder metallurgy 


for corrosion-resisting, light, strong 
parts, write us. Union Carbide Metals 
Company, Division of Union Carbide 
Corporation, 30 East 42nd Street, 
New York 17, N. Y. Jn Canada: Union 
Carbide Canada Limited, Toronto. 


UNION 
fey \-i-jel= METALS 


Electromet Brand Ferroalloys 
and other Metallurgical Products 
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L- Auto-Manual Switch 
A 
Time Control permits varying 





J time of control actuation. 














7 Sensitivity Control permits 
adjusting to meet operating 
































Prevents incorrect weighing ... stops costly errors! 


With the new Electronic Weight 
Detector, true weight of any load 
can be automatically obtained 
and recorded without need of a 
weighman. Where a weighman is 
used, it is impossible for him to 
record incorrect weights or start 
a sequence at the wrong time. 
When desired, a flip of the switch 
can disengage the Weight Detec- 
tor entirely from the system. This 
is the first fully-reliable control of its 


kind available in the scale industry. 

To completely automate your 
weighing—to be sure that your 
weights are correct—to protect 
yourself by completely policing 
your entire weighing operation— 
contact your nearby Fairbanks- 
Morse Field Engineer, or write 
directly to Fairbanks, Morse & 
Co., 600 South Michigan Ave., 
Chicago 5, Illinois for complete 
information. 


See Sweet's Plant Engineering File for full line of F-M Scales 


@) FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 





SCALES « PUMPS e DIESEL, DUAL FUEL AND GAS ENGINES « ELECTRIC MOTORS 
GENERATORS « COMPRESSORS « MAGNETOS « HOME WATER SYSTEMS 








FIRMS ... 


at this location, will be used 
to acidulate the phosphate 
rock. 


Es 


Phillip Morris, Inc., has just 
dedicated its new multimil- 
lion-dollar research center at 
Richmond, Va. Shown above 
is its $65,000 mass spectrom- 
eter, now used to detect and 
measure the constituents of 
tobacco smoke. 


Linde Co., div. of Union Carbide 
Corp., announces plans for 
construction of a liquid-oxy- 
gen plant, to be constructed 
near the Fort Crowder Reser- 
vation, Neosha, Mo. Liquid 
oxygen will be delivered to 
the Fort Crowder’ missile- 
testing station; thus Linde 
continues to grasp a firm hold 
of the liquid rocket fuel in- 
dustry. 


Standard Oil Co. of California 
has placed on stream the 
world’s first Butamer unit for 
conversion of normal butane 
to isobutane. Butamer unit, 
integrated with a new alkyla- 
tion unit, was designed by 
Universal Oil Products. 


California Spray Chemical Co. 
has just begun production of 
nitric acid at Kennewick, 
Wash. Nitric acid is used to 
produce ammonium nitrate 
fertilizer, is made by am- 
monia oxidation. 


Air Products, Inc., reports that 
consumption of oxygen by the 
steel industry is steadily in- 
creasing, has doubled since 
1955 to its present level of 338 
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cu. ft./ton steel. Air Products 
reveals four expansions, cost- 
ing $33-million, to supply: 340 s 

tons/day to Jones & Laughlin 1500 miles of 
in Pittsburgh, Pa.; 535 tons/ 
day to Jones & Laughlin in 

Cleveland, Ohio; 170 tons/day Spiralect rodes 
to Granite City Steel Co. in 


Granite City, Ill. and 650 tons/ in Precipitator 
day to Weirton Steel Co. in 
Service! 


Weirton, W. Va. 


Collier Carbon and Chemical 


Corp. announces plans for 

A ‘ ‘ | P ‘ 

construction of carbon and That's real proof of superior performance. 

petroleum chemical produc- Over 1500 miles of these emitting electrodes have been 

tion facilities at a newly ac- installed in ‘SF’ electric precipitators .. . delivering 50 

quired site near Rodeo, Calif. * to 100% more electron emission than conventional 

types of electrodes. 

There are sound reasons why Buell Spiralectrodes are 

providing superior emitting efficiency in actual dust col- 

lecting applications. 

@ Spiralectrodes are “emission engineered” — pitch and 
diameter are custom designed for each application . . . of 
critical importance with high resistivity dust. 

@ Spiralectrodes are precision made from Stainless steel— 
of uniform quality, corrosion-resistant. 

@ Spiralectrodes minimize efficiency-loss of dust build-up 
—no horizontal surface to collect dust, positive rapping 
cleans electrodes. 

@ Spiralectrodes maintain predetermined tension — (no 
weights required) .. . dampen effect of vibration caused 
by electrical pulsation, thereby minimizing electrode 
breakage. 

International Nickel Co. of Can- @ Spiralectrodes’ controlled area emission stops sparking 
ada, Ltd., is making headway effect of “point emission.” 
with construction of its giant 
nickel plant at Thompson, 
Manitoba (Chem. Eng., Sept. 
7, 1959, p. 186). Shown above 
are converters, just posi- 
tioned beneath hoods over the 
converter aisle. Facility, 
when completed, will be the 
second largest nickel-produc- 
ing plant in the world. 


The superior operating character- 

istics of Spiralectrodes contribute 

OPERATING RANGE to continued high efficiency of 
Buell ‘SF’ Precipitators. Detailed 
information of this and other ex- 
SPIRALECTRODE clusive features are described in 
ELECTRODE A a booklet, “Buell ‘SF’ Electric 
ELECTRODE B Precipitators.” Send for your 
copy: write Dept. 12-K. Buell 


lal Engineering Company, Inc., 123 
a William Street, New York 38, 


PRECIPITATOR VOLTAGE IN KV New York. 








EMISSION IN MILLIAMPS 

















| COMPANY | 
BULLETINS 


Above chart illustrates the superior emis- 
sion of the Spiralectrode: its corona voltage 
is lower and its emission is higher than 
Armstrong Cork Co. is reaching other types of emitting electrodes over the 


for European markets, has entire operating range of industrial pre- 
formed Armstrong Interna- cipitator voltage. 
tional, S. A., for sale of cork 


products. Headquarters for 
sales will be in Geneva. 











Experts at delivering Extra Efficiency in 
Magnolia Petroleum Co., long a 


member of the world-wide D U Ss T Cc oO L L E CTi oO N SYST E M Ss 
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Mobile family, announces that 
it will soon become part of the 
Mobile Oil Co. The latter is 
the operating division of 
Socony Mobile Oil Co., Inc., 
for the U. S. and Canada. 


Chicago Bridge & Iron an- 
nounces the formation of a 
new subsidiary, Chicago 
Bridge (Nederland) N. V., to 
have its main office in Rotter- 
dam, Netherlands. New sub- 
sidiary will erect steel plate 
primarily for the petroleum 
industry. 


Allis Chalmers Manufacturing 

Co., Milwaukee, Wis., an- 

‘ nounces plans for acquisition 

of the Valley Iron Works Co., 

shearing of Appleton, Wis. Allis Chal- 

mers thus hopes to strengthen 

its position in the paper-mak- 
ing industry. 


‘Finer, faster blending, dispersing 
7 and homogenizing is now possible 
/ with Shear-Flow’s new Model RL 
Hi-Shear Head. Finely spaced dual 
impellers induce considerable shear- 
ing action and high pumping pres- 
sures that rapidly reduce particle 
size for superior material mixtures. Afcica: Kaiser Aluminum & 
Chemical Corp. announces 
plans to form an international 
consortium of aluminum com- 
panies to build a smelter near 
the Kosombo and Volta Rivers 





Greatly reduces mixing time 
Uniform circulation—no vortex in Ghana, Africa. Proposals 
Emulsifies immiscible liquids will be submitted by the end 
Controllable flow pattern of the year. Smelter will be 





All parts stainless steel linked to a $4-million hydro- 
electric plant, to be con- 


Chemically inert seals “de Pade 
Handles viscous materials with ease eS Set Sane 
: on the Volta River. 

No operating Torque 


Disperses, blends, homogenizes Pakistan: Burmah Oil Co., Cali- 
fornia Texas Oil Co., Shell Pe- 
troleum Co. and Standard Vac- 


AZ EZR Bi uum Oil Co. have completed 

negotiations with the Pakis- 
tan Government for construc- 
' GABB SPECIAL PRODUCTS INC. tion of an oil refinery in 


Windsor Locks, Conn. Karachi to have a capacity of 
1.5-million tons/yr. of crude. 


(1 Have representative. 
(1) Send more information Italy’s nuclear energy agency 
has agreed with Euratom to 
Name establish a European research 
, center at its Ispra, Italy, fa- 
Pedition cility. Euratom will invest 
“— some $39-million in the labora- 

tories, now worth more than 
$11-million. 
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CALENDAR 











Canadian Chemical Specialties 
Manufacturers Assn., annual 
meeting and convention, Royal 
York Hotel. 

Nov. 2-4 Toronto, Ont. 


Atomic Industrial Forum, annual 
meeting, Sheraton-Park Hotel. 
Nov. 2-3 Washington, D. C. 


Metallurgical Society, American In- 
stitute of Mining, Metallurgical 
and Petroleum Engineers, Na- 
tional Metals Conference, Morri- 
son Hotel. 

Nov. 2-5 Chicago, Ill. 


American Society for Metals, annual 
meeting and congress, Interna- 
tional Amphitheatre. 

Nov. 2-6 Chicago, Il. 


Industrial Management Society, In- 
dustrial Engineering and Manage- 
ment Clinic, Hotel Sherman. 
Nov. 4-6 Chicago, Ill. 


American Nuclear Society, national 
meeting, Sheraton Park Hotel. 
Nov. 4-6 Washington, D. C. 


Technical Assn. of the Pulp and Pa- 
per Industry, Alkaline Paper Con- 
ference, Robert Meyer Hotel. 
Nov. 4-6 Jacksonville, Fla. 


Eighth Annual _ Instrumentation 
Conference, Louisiana Polytechnic 
Institute. 

Nov. 5-6 Ruston, La. 


International Rubber Conference, 
sponsored by A.S.T.M., A.C.S., and 
A.S.M.E., Shoreham Hotel. 


Nov. 8-13 Washington, D. C. gs git It haft 
a Vy mos cu pumps a 


Chemical Market Research Assn., p LE ga 
meeting on consumer chemicals. ; - ae problem, and you’ we 
Nov. 9-10 Chicago, Il. : 

American Petroleum Institute, 39th B g-Warner ‘Mechanical Seal 
annual meeting, Palmer House, / ~ cg n that pump. 

Conrad-Hilton and Congress 


Hotels. , 
Nov. 9-11 Chicago, Tl. 


Operations Research Society of 
America, national meeting, Hunt- 
ington-Sheraton Hotel. 

Nov. 11-13 Pasadena, Calif. 


Armour Research Foundation, Na- 
tional Industrial Research Con- 
ference, Sherman Hotel. 

Nov. 12-13 Chicago, Ill. 


National Academy of Sciences-Na- 
tional Research Council, construc- 
tion conference, Shoreham Hotel. 
Nov. 16-20 Washington, D. C. 


Packaging Institute, annual national 
Packaging Forum, Hotel Statler. 
Nov. 16-18 New York, N. Y. 


National Assn. of Corrosion Engi- 
neers, annual general Florida Con- 
ference, corrosion short course. 
Nov. 16-20 Miami, Fla. 


he real practical value of Borg- 


‘Warner Seals is their ability to seal 


effectively under the toughest 
extremes of temperature and pressure 
... for toxic, volatile or corrosive 
fluids...and even some abrasive 
liquids. Result—less down time, 
elimination of expensive stuffingbox 
maintenance, and savings of the 
pumped fluid. 


Borg-Warner Mechanical Seals 


NOW AVAILABLE —a new file folder of 
Borg-Warner Mechanical Seal designs shows 
some of the many types and applications 
possible for pumps, mixers, autoclaves and 
for special rotating shaft problems. Send 
for your copy today—there’s no obligation! 


American Standards Assn., national 
conference on standards, Sher- R 
aton-Cadillac Hotel. i 
Nov. 18-20 Detroit, Mich. 
Society of Plastics Engineers, Tech- ‘Borg -Warner’ Mechanical Seals 
nical Canference on plastics 


packaging, Claremont Hotel. ‘a edacwaaucd | P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
Nev. 19 Berkeley, Calif. a 
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NEW EQUIPMENT .. . 


(continued from p. 54) 


are standard with ratings of 
1,000 hp., 3,600 rpm., and above. 
They are optional with smaller, 
slower-speed models. Several 
bearing constructions are avail- 
able.—Louis Allis Co., Milwau- 
kee, Wis. 54E 


VERTICAL 
PUMPS 


WITH 


NO SUBMERGED 
BEARINGS 


FOR PUMPING 


ABRASIVE 
CORROSIVE 
SLURRIES 


Burner 


Natural-draft unit for fir- 
ing process furnaces. 


Particularly adapted to the 
simultaneous firing of oil and 
gas, the new Flexipro (flexible 
process) burner is applicable 
to either vertical or horizontal 
Cross section of firing operation. The unit’s dual 
Dual Discharge air register provides positive 
aaa control of air flow, and excel- 
lent stability under adverse 
fuel-air ratios. Capacities vary 


2” Dual Discharge 
Pump for pumping 
molten caustic slurry. 


This rugged type of service Calls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 


from 2- to 16-million Btu./hr.— 
Peabody Engineering Corp., 
New York, N. Y. 130A 


abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 

Write us — no obligation. 


LAWRENCE 
PUMPS 


Jacketed Valves 





Compact units developed 
for special applications. 


Write for Bulletin 
203-7 tor Complete 
summary of acid 


and chemical pump f . . 
dota. Designed for special applica- 


tions involving heated or cooled 
media, particularly where valve 
performance may be a problem, 














371 MARKET STREET, LAWRENCE, MASS, 
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a new line of jacketed valves 
features Teflon-resin expansion 
sleeves. These components keep 
the valves tight without read- 
justment, at the same time al- 
lowing for expansion or con- 
traction of the resin over wide 
temperature and pressure 
ranges. 

An integral jacket surround- 
ing the body permits introduc- 
tion of heating or cooling media. 
Adequate clearance is allowed 
for normal flange bolting with 
standard flanges. 

Offered in two-way and three- 
way designs, both in 150- and 
300-psi. designs, the valves are 
wrench-operated in sizes from 
} through 3 in., and gear-oper- 
ated in sizes 3 through 6 in. 
Material of construction varies 
with application.—Continental 
Manufacturing Co., New York, 
N.. ¥. 130B 


Why did we send this drum of 


caustic on a winter cruise? 


This is our way of reminding you 
that the caustic that flows best in 
the summer is, of course, the caustic 
you should use in the winter, too. 


If you’re one of the many who were 
prudent enough to use Wyandotte 
Flo-chilled Anhydrous Caustic Soda 
last summer — you know what we 


Filter 
, mean. It’s free-flowing always. 
Rotary unit’s fabric me- 
dium leaves drum, returns. | Call your Wyandotte representa- 
tive or distributor NOW. It costs 


A new rotary filter features a : 
no more than ordinary caustic. 


mechanism that continuously 
removes the fabric medium 
from the drum, washes it thor- 


oughly, and then automatically ° 
replaces it on the drum. This Look for this label 


action prevents cloth blinding, 
and makes it possible to co oe and be SURE! 
charge thin cakes without blow- 
back. Cloth life is extended 
because there is no scraper 
abrasion and no cutting caused 


by particles held in the me- | : VW d i 

dium’s threads. an 

"; hee flexible rubber yan 0 é CHEMICALS 
tube keeps the medium on track 


and under tension. Solution or | 
air jets directly under the cloth WYANDOTTE CHEMICALS CORPORATION, WYANDOTTE, MICHIGAN - Offices in Principal Cities 


WYANDOTTE 
HEMICA 


MICHIGAN ALKALI DIVISION 
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Ti aiecee 


L OWE 8 YOUR aie 


PUMP MAINTENANCE CQ)STS 


with a 


HILCO 


OIL 
RECLAIMER 


Sia ie ih 2m ae 
HILCO Oil Reclaimer purifies vacuum pump 
oil by continuous recirculation, either on a 
full-flow or by-pass basis, or intermittently 
on a batch basis, depending on the require- 
ments and physical layout of your plant. 


HILCO oll RECLAIMER SYSTEMS 
are the finest available for VACUUM 
PUMP users... 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. A HILCO will 
produce and maintain oil free of all solids, sludge, acid, moisture, 
solvents, and dissolved gases and it will restore viscosity, dielectric 
strength and other specifications to new oil value. HILCO oil reclaim- 
ers are in wide use for purification of vacuum pump oil in many 
manufacturing operations. 
e SPECIAL FEATURES e 
@ CONTINUOUS, ALL ELECTRIC, AUTOMATIC 
1¢ A HILCO OPERATION 

THERE'S RY OlL 
FORE EATION @ LOW OPERATING TEMPERATURE 
pURIFIC @ VACUUM PROCESSING 


= e LOWERS VACUUM 


PROCESSING COSTS NIA 
FOR COMPLETE 


DETAILS, WRITE 
THE FOR BULLETIN 


Ly) _= 





ELMIRA, NEW YORK 





Corporation 


Beds) oi 


@ IN CANADA @ 
UPTON-BRADEEN-JAMES, LTD. 


890 YONGE STREET, TORONTO © 8760 VERVILLE STREET, MONTREAL 





NEW EQUIPMENT .. . 


discharges cake. A_ zipper 
speeds replacement of media 
when required.—Peterson Fil- 
ters and Engineering Co., Salt 
Lake City, Utah. 131A 


Lighting Fixture 


Mercury lamp gives more 
light at a lower cost. 


When explosion-proof equip- 
ment is a “must” and the cost 
of lighting is a serious consid- 
eration, the new AA-51 mercury 
vapor lamp could win ready 
acceptance. According to the 
manufacturer, statistics con- 
firm that the fixture gives 24 
times as much light as normal. 

With 250-w. lamps, either 
clear or color-corrected fixtures 
are available; with 400-w. units, 
clear, color-corrected or silver- 
white types are offered. Wide 
choice of mountings, reflectors, 
globes and guards. — Appleton 
Electric Co., Chicago, Ill. 132A 


Centrifugal Pump 


Has a minimum of moving 
parts, and no bearings. 


Body, face plate and impeller 
of a new centrifugal pump are 
made of chemically resistant 
Cycolac plastic. Or, on special 
order, material of construction 
may be any substance that can 
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Now U.S. hones 


Dt 








lie 


he 


a 


AS 74 


HOBBING gears is like 
SAWING WOOD. All 
gears are hobbed 


gh 

ow) : 
qe 

i 


SHAVING gears is 
like PLANING. Some ’ 
makers shave gears. : 


ONLY U.S. goes a step 
farther and HONES gears! 
That's like sanding for 
extra smoothness! 


Among the makers of electric gearmotors, 
only one— U.S. Motors —hones gears to 
assure extremely accurate profile and smooth- 
ness. This honing means quiet running and 
longer life. Gear hobbing, the necessary first 
step in cutting gear teeth, leaves a degree of 
roughness analogous to sawing wood. Many 
gear makers go no further. Some, however, 
shave the gear teeth before hardening. This 
leaves a surface analogous to planing wood. 


to superfinish 


for 
~ _ SMOOTHNESS 
iy, QUIET RUNNING 
@ LONGER LIFE 


another reason to specify: 


U.S. Syncrogear Motors 


The ultimate refinement in tooth profiling, 
however, is honing — which may be likened 
to sanding of wood. This takes place after 
gear teeth are hardened. Thus, it takes out 
any imperfections and minor heat-treat dis- 
tortions. It is to assure precision and exclusive 
refinements such as this that U.S. makes 
its own gears. Another good reason to spe- 
cify:“U. S. SyncroGear Morons.” (4 


to 50 H.P.) 


U.S. ELECTRICAL MOTORS INC. 


P.O. BOX 2058 
LOS ANGELES 54, CALIFORNIA 
OR MILFORD. CONNECTICUT 


U.S. MAJOR MOTOR LINES INCLUDE: 
1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
4. Uniclosed, 5. < yncrogear. Also, many other special motors 


gears 








—— 


SEND FOR FREE 
SYNCROGEAR MOTOR 
BROCHURE No. F-1880, 
explaining the 
Syncrogear principle. 
Color illustrated. 


Marcy 
‘Grinding Mills 


for the Chemical Industry 


center and end peripheral discharge rod mills, 
open end rod mills, grate discharge ball mills, 
tube mills, pebble mills, acid-proof mills, batch mills. 


wet or dry grinding. 


29 different diameter sizes, from 12” to 12'6” inside 
diameter, are operating and proved in the field. 


grind material 1/2” or finer to a product as fine 
as 325 mesh. 


capacities up to 6650 tons per 24 hours. 


Typical Marcy Ball Mill Installation 


Specialists in Grinding for More Than 50 Years 


Manufacturing Division 


THE MINE AND SMELTER SYPPLY CO. 


SALT LAKE CITY 1 ry 
121 W. 2nd S. 


NEW YORK 17 
122 E. 42nd STREET 


DENVER 16 
3800 RACE STREET 


_ EL PASO 


Licensed Manufacturers and Sales Agents in Ca Australia, Sweden 


Sales Agents in P tinental & 


P.O. BOX 1162 


Enaland, South Afri 


NEW EQUIPMENT .. . 


be injection-molded. This highly 
efficient unit, for continuous 
duty with corrosive liquids, 
will deliver up to 33 gpm. 
against heads to 28 ft. 

Shaft and couplings are 316 
stainless steel. Motor casing is 
aluminum. The rotary mechani- 
cal seal, made of Graphitar, as- 
sures permanent low-drip seal- 
ing that requires no adjustment. 
—Houston Fearless Corp., Los 
Angeles, Calif. 132B 














Temperature Regulator 


For heating, cooling. Are 
vapor-pressure operated. 


Designated Type TC or TCX, 
a new series of regulators will 
control the flow of either heat- 
ing or cooling fluids. Tempera- 
ture range for TC units is 25 to 
385 F., in 40-deg. increments. 
Temperature span for TCX 
models is 50 to 310 F., in 70- 
deg. increments. 

Body sizes for both groups 
vary from 3 to 2 in. for bronze 
construction with union connec- 
tions. Type TC is also available 
with 125-psi. ASA flanged ends 
in sizes from 23 to 5 in.—A. W. 
Cash Valve Mfg. Corp., Decatur, 
Ill. 134A 


BRIEFS 


Flow switch provides positive 
indication of flow, loss of 
flow, or excessive flow of any 
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liquid or gas in a pipeline. 
Known as the Model FS-200M, 
the switch operates on a very 
low pressure differential, and 
can be installed in any pipe- 
line with ordinary tools. 
Standard sizes to 3 in.—The 
Gems Co., Inc., Newington, 
Conn. 134B 


Column packing knitted of ny- 
lon monofilaments is avail- 
able for applications where 
contact with metals must be 
avoided, and for cases where 
metals of suitable corrosion 
resistance would be more 
expensive.—Packed Column 
Corp., New York, N. Y. 135A 


Vertical drive agitators have an 
output-shaft bearing assem- 
bly that provides maximum 
rigidity and minimum shaft 
deflection. Run-out or deflec- 
tion at the center of the seal 
or stuffing box is controlled 
within close limits to virtu- 
ally eliminate wear at this 
critical point. Designed for 
pressures to 2,500 psi., the 
line comes in sizes from 3 to 
60 hp., in a wide range of 
speeds.—U.S. Mixer  Div., 
Stockdale Engineering Co., 
Haddonfield, N. J. 135B 


Equipment Cost Indexes .. . 


June 
1959 
Industry 


Avg. of all : 234.3 


Process Industries 


Cement mfg. ....... 
Chemical 

Clay products 

Glass mfg. 
POINWMONG. «oo cee 
Paper mig: ........ 
Petroleum ind. 
Rubber ind. ........ 


Process ind. avg.... 


Related Industries 


Elec. power equip... _ 246.7 
Mining, milling ‘ 237.1 
Refrigerating : 264.7 
Steam power ; 221.8 


Compiled quarterly by Marshall and Ste- 
vens, Inc., of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124—6 for method of obtaining index num- 
bers; Feb. 23, 1959, pp. 149-50 for annual 
averages since 1913. 











TRAPS ALMOST 4 CU. FT. 
OF DUST PER WEEK 








At Precision Rubber Products Corpora- 
One small tion, Dayton, Ohio, millions of seals pass 
through a buffing process every year. The 
Pangborn resulting dust could constitute an operating 
and housekeeping hazard. To facilitate 
Dust Control dust control, the company replaced eight 
individual collector units with a central 
system replaces = Pangborn Dust Control system. This in- 
stallation saves floor space, operates quietly 
8 collector and gives efficient dust control (trapping 
P , almost 4 cu. ft. of rubber dust per week). 
units profitably Dust is now removed from one collector 
eos hopper instead of eight individual hoppers. 
at Precision If dust is a problem in your plant, talk 
Rubber to the Pangborn man in your area or write 
PANGBORN CORPORATION, 2600 Pang- 
Products born Blvd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equip- 

ment—Rotoblast® Steel Shot and Grit. 


CONTROLS 


Panqborn| DUST 
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DAY 


Pneumatic Conveying & Bulk Storage News 


g! 2 valuable guides 
re © — for selecting 
PNEUMATIC CONVEYING 
and BULK STORAGE TANKS 


1 BULLETIN M-588—12 

| veying guide just off the 

| grams high and low den- 

| 

| and ‘wherefore’ of all 
fluidizing systems. 





press. Discusses types of 
| 
} 
|| sity arrangements, shows 
| types of pneumatic con- 


DAY EQuIPMENT 


for HANDLING and STORING 
BULK MATERIALS 








BULLETIN 574 —12 pages, 

describes horizontal and 

vertical storage tanks. 

Points out savings and is | i 5 ail 
filled with photos of var- | =, paY Gansany 
ious installations plus de- 

scription of auxiliary 

equioment. 





Whatever your pneumatic conveying or bulk storage problem, look 
first in these DAY bulletins. They are valuable aids in selecting and 
ordering the right equipment for your plant. For your free copies 
use reader service card of this magazine or write direct toDAY. 


Me DAY Company 


SOLD in UNITED STATES by «\%'!/7 MADE and SOLD in CANADA by 
The DAY SALES Company ~ The DAY Company of Canada Limited 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota Ft. William, Ontario, Canada 


Representatives in Principal Cities 


UIPMENT ONLY OR A COMPLETE SYSTEM 


November 








TECHNICAL 











A Strong Plea: 


*... for the use of these an- 
alytical techniques by the 
experimentalist himself, ra- 
ther than by a professional 
statistician.” — Foreman S. 


Acton in his preface to . 


ANALYSIS OF STRAIGHT-LINE 
DATA. By Forman S. Acton. 
John Wiley & Sons, Ine., 
New York. 267 pages. $9. 


Reviewed by Leon Cooper, 
Research and Engineering 
Division, Monsanto Chemi- 
cal Co., St. Lowis, Mo. 


“Analysis of Straight-Line 
Data” is a book that deals pri- 
marily with a single aspect of 
statistics that is of importance 
to engineers and_= scientists 
namely, the analysis of experi- 
mental data that can be ex- 
pressed by means of linear re- 
lationships. Furthermore, the 
author is a strong proponent of 
the philosophy which holds that 
the experimentalist, rather than 
the professional — statistician, 
should select the methods of sta- 
tistical analysis and carry out the 
required analyses. His book, 
then, is not a textbook, but is a 
practical exposition of this area 
of statistics for the engineer and 
scientist who can learn for him- 
self the important techniques 
and difficulties involved when he 
attempts to analyze his data. 

The first six chapters explain 
these techniques and contain ex- 
cellent examples of real data as 
well as sample calculations. The 
writing is clear and informed. 
The author relies heavily on 
heuristic arguments rather than 
mathematical rigor, but in view 
of his objective this is justified. 
He does not gloss over difficulties 
in theory or application. 

The last few chapters are con- 
cerned with the use of poly- 
nomials when a_ straight-line 
analysis will not suffice and with 
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BOOKSHELF 


J. B. BACON 








several problems which have al- 
ways plagued experimentalists. 
The relevant questions are high- 
lighted and some of the answers 
which have been advanced are 
discussed. 

This book can be recommended 
as being of great value to the 
engineer faced with data analy- 
sis problems. In addition to be- 
ing informed he will find the book 
a real pleasure to read. 


BRIEFLY NOTED 


ANALYSIS OF WATER EMULSION 
PAINTS. 7 pp. By M. E. Swann, 
Coating Chemical Laboratory, 
Aberdeen Proving Ground, 
U. S. Army. Order PB 151687 
from Office of Technical Serv- 
ices, U. S. Department of Com- 
merce, Washington 25, D. C. 
50¢. Describes a method of 
separating pigments from 
polymer portion of paints for 
complete analysis of this type 
of coating. 


ANNOTATED BIBLIOGRAPHY ON 
THE USE OF ORGANOLITHIUM 
COMPOUNDS IN ORGANIC SYN- 
THESIS, Supplement No. 6; 328 
abstracts. Lithium Corp. of 
America. Gerald A. Munson, 
Director, Tech-Service Div., 
Lithium Corporation of 
America, 1100 Title Insurance 
Bldg., Minneapolis 1, Minn. $2. 
Brings the total to 1,800 ab- 
stracts published since 1949. 


APPLICATION OF ANALOG CoM- 
PUTERS TO VARIOUS COMBUS- 
TION, FLAME and F.uIp Dy- 
NAMICS PROBLEMS. 64 pp. By 
T. J. Williams, Wright Air De- 
velopment Center, U. S. Air 
Force. Order PB 151775 from 
Office of Technical Services, 
U. S. Department of Com- 
merce, Washington 25, D. C. 
$1.75. Describes use of analog 
computer on such problems as 
solution of the equations of 
the steady-state laminar flame, 
the unsteady-state laminar 
flame, flame phenomena in tur- 
bulent flow and other prob- 
lems. 
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Here's a real cost-saving idea! 


YOUR PRESENT EQUIPMENT... 


Trailer Tank with 
Tefion Lining applied. 


WITH TEFLON’ TFE LININGS 


Instead of buying new equipment for 
corrosive service, simply have Teflon 
Linings applied to existing equipment. 
It’s your assurance of positive chemical 
resistance without the high cost of spe- 
cial alloys, cladding, fused or baked 
linings! 

Hydrochloric, hydrofluoric, and nitric 
acids, plus the stronger alkalies, oxi- 
dants, and solvents, cannot harm Teflon 
Linings. They’re easy to clean, non- 
brittle, non-contaminating, non-flam- 
mable, and can be used in the most 
extreme temperatures. 

Most contours and materials (glass, 
wood, metal, concrete) can be covered 
easily and efficiently with Teflon Lin- 
ings. Contact the skilled, factory- 
trained applicator nearest you for 
details on your application: 

THE BARBER-WEBB COMPANY, INC., 

Los Angeles, Cal. 

BELKE MFG. CO., INC., 

Chicago, Illinois 
BUCKLEY IRON WORKS, 

Dorchester, Mass. 
ELECTRO-CHEMICAL ENGRG, 

& MFG. CO., Emmaus, Pa. 
LINCO, INC., Houston, Texas 
MERCER RUBBER CORP., 

Little Ferry, N. J. 

METALWELD, INC., Philadelphia, Pa. 


Reactor Pot lined with Teflon. 


Fluoride Tank lined with Teflon. 


Or, write for information, Special 
Products Dept., United States Gasket 
Company, Camden 1, New Jersey. 


*DuPont Trademark for TFE Fluorocarbon Resins 


U nited 
S tates 
G asket 


GARLOC HK 


Pipe Coupling with Tefion Linings. 








Temperature Regulation 
with Corrective Action 
within 'Ao of a degree 





A friction-free bellows seals off the valve stem on the new 
American Temperature Regulator. Result: no stem binding to 
retard valve action, fastest possible temperature response. 


The bellows seal makes practical a friction-free, nonleaking 
packless valve that needs no lubrication. This innovation plus 
an extra-long, preflexed adjusting spring marks the new Ameri- 
can Temperature Regulator as the fastest acting, most stable 
Only the American Tempera- available. Corrective action starts at less than 40 degree change 
sonnthan: eiqadlt ye Beary at the bulb. And the adjusting spring allows unusual latitude in 
nates the usual packing temperature settings. 
gland and lubricators. 
Compact design permits installation in “tight” locations. The 
dial thermometer on the indicating-type regulator can be posi- 
tioned for easiest reading regardless of piping arrangements. 
Standardized parts and unitized assembly mean low initial cost. 
Maximum feasible use of stainless steel and a minimum number 
of components eliminate maintenance problems. 


Get the best in economy, accurate temperature regulation, and 
dependability. Choose American Temperature Regulators. Sizes: 
¥2" to 1%". Temperature Ranges: As low as minus 15°F. to 
50°F.—as high as 240F°. to 350°F. Valve: Bronze body, stain- 
less steel seat and disc. Ask for Bulletin 114A. 


Phone your industrial supply distributor for counsel, service and 
prompt delivery from his local stocks. 


MAXWELL AMERICAN TEMPERATURE REGULATORS 


M A product of 


MANNING, MAXWELL & MOORE, INC. 


TRADE R . " 7 
sntol nani Consolidated Ashcroft Hancock Division «+ Stratford, Connecticut 
In Canada; Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
NI JYOON 9 
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View through peep-hole, shortly after start-up. 


|For Your Precise Processing Operations: 
Selas Gradiation Heating 


A look inside this new Selas Steam-Methane Reforming furnace 
at the Collier Carbon and Chemical Corporation, Brea, Calif., plant, 
clearly demonstrates the benefits of Gradiation heating for petro- 
leum, petrochemical and chemical processing: 


PRECISENESS OF HEATING . . complete combustion within Dura- 
diant® burner cup permits placing burners close to tubes . . achiev- 
ing fast heat-up and instantaneous response to controller demand. 


HEAT UNIFORMITY . . even-heat distribution along and around 
tubes increases tube life by eliminating hot spots, minimizing coke 
formation. 


ZONE CONTROL. . Duradiant burners can be adjusted to desired 
heat pattern in either horizontal or vertical rows. 





VERSATILITY . . Gradiation heaters can handle a variety of feed- 
stocks, interchangeably, under optimum conditions. 


These benefits apply to horizontal, as well as vertical, Gradiation 
tubular furnaces. 
May we arrange for a Selas field engineer to discuss your heat 
processing needs with you? For this service . . without cost or obli- 
Selas Steam-Methane Reforming Furnace at Collier Car- gation to you .. or for a copy of Bulletin 1043C “Gradiation Heat- 
ee ee a en ae oe ing for Petroleum and Chemical Processing,” write to Mr. K. W. 
individually adjustable, respond instantly to heat input Fleischer, vice president, Fluid Processing Div., Selas Corporation 
required, burn with extremely low excess air (6%). of America, Dresher, Pa. 


Gradiation and Duradiant are registered tradenames of Selas Corporation of America 


SELAS Mert ccd Aid Processing Cuginecers 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA DEVELOPMENT - DESIGN « CONSTRUCTION 








GRINNELL REPORTS ON VALVES: 


oF 


THE ADVANTAGES O 


Dependable performance and long service life 
for vacuums down to 0.1 micron . . . with leak 
rates of less than 0.1 micron cubic foot/hour 


One of the most important require- 
ments of valves for high-vacuum serv- 
ice is that they must be vacuum-tight at 
all times during their operating cycle. 
Diaphragm valves of the Grinnell- 
Saunders manufacture fully meet this 
requirement. When clamped between 
the flanges of the body and bonnet, the 


Valve provides vacuum-tight seal in closed position 


diaphragm is easily made vacuum-tight 
down to 0.1 micron — with an in-leak- 
age rate of less than 0.1 micron cubic 
foot/hour. Whether in the open, throt- 
tling or closed position, the diaphragm 
presents a smooth, unbroken face to the 
vacuum side of the chamber. 
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Rugged, nylon-reinforced 
diaphragms in a variety of materials 

Grinnell has perfected a method 
of reinforcing its diaphragms with 
wear-resistant nylon. The result is a 
diaphragm that lasts longer at high- 
vacuum. The only part of the valve 
subject to service wear at any time is 
the diaphragm — which can easily be 
replaced in a matter of minutes, with- 
out removing the valve body from the 
system. Diaphragms are available in a 
wide choice of materials. 


Rugged, reinforced nylon diaphragm gives long-lasting life 


Contamination minimized 


Construction of Grinnell-Saunders 
Diaphragm Valves provides separa- 
tion of the working mechanism from 
the vacuum within the system. This 
isolation of lubricated working parts 
prevents contamination of the system 
from lubricant outgassing. 
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Large, unimpeded valve passage 

The large passage of the Grinnell 
valve, in the open position, offers min- 
imum impedance to the escape of ran- 
dom moving molecules in pumping 
down to high-vacuum, thus shortening 
the pump-down cycle. 


| | 


In open position, valve passage is free and unimpeded 
Special provisions: 

Sealed bonnets are available for 
evacuation when required. Elastomer 
type diaphragms do not require evac- 
uation of the bonnet. Valves with plas- 
tic diaphragms, used at clevated tem- 
peratures, do require evacuation of the 
bonnet for long diaphragm service life. 


For more information 


Get further facts about Grinnell- 
Saunders Diaphragm Valves. Learn, 
how the diaphragm lifts high for 
streamline flow in either direction... 
and how the diaphragm seals firmly 
against the body weir for leak-tight 
closure. Write to: — Grinnell Com- 
pany, Providence 1, Rhode Island. 


CHEMICAL I:NGINEERING 











en, fw ed COR PRUE Om mere) ‘ba cele 
is easier witha LY UNGSTROM® AIR PREHEATER 


—and finer control means a more 
uniform, more profitable product 


Income is up $58,000 a year at one 
East Coast refinery because Ljung- 
strom Air Preheater permits finer 
control and advanced design units. 
This boosts average product ratings 
as much as two octane numbers. 
The most modern heat transfer sys- 
tem can be operated at peak efficiency 
with a Ljungstrom gas-to-gas regen- 


erator. A Ljungstrom can recover as 
much as 1000°F heat from the exhaust 
of stills or boilers. Instead of letting 
this heat escape up the stack, the 
Ljungstrom returns it to the furnace 
combustion air. 

Hotter combustion air can boost the 
output of a pipe still, too—by as much 
as 25%. Or, it can cut your fuel bill 


THE AIR PREHEATER 


by an equal amount—or permit you to 
use cheaper fuels that were previously 
considered useless. And whatever fuel 
you use, there’s less slag, fewer 
deposits, because a Ljungstrom Air 
Preheater helps burn fuel more com- 
pletely. Some plants have “written off” 
the cost of their Ljungstroms in only 
nine months. 

Here’s documented evidence. One company’s fuel 
savings with a Liungstrom Air Pre- 

heater are factually described in a 


published magazine article by O. F. 
Campbell. A reprint of this case his- 





CORPORATION 


tory is yours free. Simply write: 


60 East 42nd Street, New York 17,N.Y. 





Looking For Cost Saving Ideas? 


VISIT OVER 
“CLASSROOMS” OF 


CHEMICAL PROGRESS 


At the 27th Exposition of Chemical Industries you can attend 
over 500 “classes”—informative displays that show the 

newest advances in plant and process equipment, instruments 
and controls, material handling and packaging equipment, 
corrosion resistant materials plus special sections for chemicals 
and laboratory equipment and supplies. 


This “course” will keep you abreast of new ideas that may 
help you cut costs, increase production and improve 

your product performance. Here you can see and learn more 
in a few days than is possible in any other manner. 


Plan now to attend—and bring your key associates with you. 
Just one idea picked up here will make their visit worthwhile. 


Write today for free advance registration and hotel information. 


@: 


EXPOSITION OF CHEMICAL INDUSTRIES 


N. Y. COLISEUM - NOV. 30—DEC. 4. 


Management: International Exposition Co., 480 Lexington Ave., New York 17, N. Y. 


| 








LETTERS: 





Patent Clarification 
Sir: 

In your report of our new 
grease patent (July 13, p. 98), 
we feel the last paragraph was 
not sufficiently specific and may 
create a wrong impression. To 
clarify this particular paragraph, 
it should read as follows: 

Manufacturers purchasing the 
soap made with sebacic acid as 
one of the components from 
Witco or its licensees, according 
to Patent 2,699,428, may market 
the grease produced therefrom 
without the payment of royalties. 

S. K. FRIEDMAN 
Witco Chemical Co. 
New York 17, N. Y. 


Re: Scientific Words 
Sir: 

In the exchange of letters fol- 
lowing Rudolf Flesch’s article on 
“Better English,” Dr. Flesch 
says (Aug. 24, p. 184): 

“The giveaway, it seems to 
me, is the word ‘mediocre’ that 
occurs in several of the letters. 
It is certainly not a_ scientific 
word, but rather a term of snob- 
bery.” 

Is “snobbery” a 
word? 

I have read some of Dr. 
Flesch’s work and admire it. 
But if a teacher teach too well, 
He’ll find his pupils soon can tell 
Him where he’s made mistakes 

himsel’, 

jut only if he teach too well. 
XOBERT P. COURTNEY 


scientific 


Normal, Ill. 


Stir: 

My reaction to Dr. Flesch’s 
article (Apr. 20, pp. 188-194) is 
one of astonishment tinged with 
amusement and a dash of indig- 
nation. 

A basic contradiction in the ar- 
ticle has apparently been missed 
by your other correspondents. 
Dr. Flesch says, “If you want to 
improve your English you must 
first of all learn to relax.” But 
in the paragraph immediately 
preceding he says, “It seems easy 
to avoid the pompous, but actu- 
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PR O & C ON me thru 325 a? Prompt panies from Asarco, America’ i 
ading producer. Complete research and engineering assistance. _ 
C. H. CHILTON | low being used as a reducing agent, precipitating agent, purifier, 
atalyst, polymerizing agent, in rust-resistant paints, bleaches, 
| — pyrotechnics, soot-removal, Sherardizing, pipe thread com- 
ped ow i ge le _ — pounds. For experimental half-pint sample, write American 
that which is “extremely difi. | | Smelting and Refining Company, Federated Metals Division, 


cult”? | 20 Broadway, New York 5, New York. 


BEATRICE PEARSON 


Chicago, TI. | / FEDERATED METALS DIVISION OF 











Foreign Equipment Costs 


Sir: 

We have found that a well- 
built plate heat exchanger is 
available at approximately 30% 
of the cost figures shown in your 
CE Cost File (June 29, p. 112). 

Based on complete specifica- 
tions for a heat-exchange prob- 
lem involving two _ triethylene 
glycol streams, firm quotations 
from two U.S. manufacturers 
were $26,900 and $28,610. An- 
other U.S. manufacturer gave us 
a verbal quote of $27,200. 

A Swedish concern, however, 
quoted a price of $8,950, fob. 
Boston. This unit was carefully 
checked prior to purchase with 
references furnished by other 
customers. The unit is installed 
and performing perfectly. Inlet 
pressure is 60 psi., with no leak- 
age along the seals. The quality 
of the workmanship is excellent. 

The purchased exchanger has 
a total surface of 1,236 sq. ft. Its 
unit cost of $7.25/sq. ft. is com- 
pletely out of the range of your 
Cost File. 

We are fully aware of the dis- 
advantages of purchasing for- 
eign equipment. First and fore- 
most are the adverse effects on 
the economy of the country as a 
whole. Secondly are other disad- 
vantages, such as spare parts 
availability, lack of service, met- 
ric dimensions, odd flange and 
thread sizes, etc. 

A small difference in the price 
of domestic vs. foreign equip- 
ment may certainly be over- 
looked in most cases to favor the 
domestic manufacturer. How- 
ever, a cost factor of better than 
three, in this particular case, 
could certainly not be passed by. 

NAME WITHHELD 
— Chemical Co. 
—, Mass. 
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aii } ; IMPELLER SELECTION... 


THE INSIDE STORY OF 
GOOD MIXING 


THE DESIGN AND PERFORMANCE 


Case OF THE IMPELLERS are major factors 
ae in the success of process mixers. 
Determining the right impeller requires a 
Wie.” 
= 





thorough knowledge of below-the-surface 
action of different impellers in a wide 
variety of fluids of different density 

and temperatures. 


THROUGH CONTINUOUS RESEARCH 
AND EXPERIENCE 

. . . gained in thousands of pilot runs and 
working installations . . . NETTCO has 
acquired the impeller know-how so 
important to efficient mixing. And this 
below-the-surface know-how can cut your 
processing costs by minimizing horse- 
power requirements! 

YOUR NETTCO REPRESENTATIVE 
CAN HELP YOU make your process 
more efficient . . . more profitable. See 
Chemical Engineering Catalog or Refinery 
Catalog for his address or write for 
Bulletin 581, NETTCO CORPORATION, 
87 Tileston St., Everett 49, Mass. 


Sas 
iNETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 





- Vertical finger and breaker stirrers used in the dispersion of 
high viscosity materials. 


. Medium speed propeller recommended for medium size batch mixing of 
low viscosity material. 


. Corrosion-proof, plastic covered flight impeller which automatically 
provides variable agitation for variable tank volumes. 


. Split turbine stirrer designed for pressure tanks 
where minimum tank opening size is necessary. 


. Flomix impellers for continuous pipe line mixing of solids and 
medium to low viscosity material. 


. Standard turbine and propeller combination provides vigorous agitation 
for solid suspension, heat transfer and blending. 
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BLOWDOWN 
CONTROL 


Guide ring accurately adjusts 
to required blowdown by 
changing the reactive forces 
of the various flowing media 
Blowdown adjustment is inde- 
pendent of Pop action, Valve 
lift, or Capacity. 
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POP ACTION 
CONTROL 


Adjustable nozzle ring assures 
sharp, controlled pop action 


... prevents long, drawn-out 
A [ T warn or simmer before pop- 
ping. 


In CROSBY safety-relief valves 
there’s no compromise with safety 


Crosby Nozzle-Type JO Safety-Relief Valves provide TWO RING CON- 
TROL, for positive adjustment of both blowdown AND pop action to 
insure consistently dependable performance for the widest range of pres- 
sure temperature and service conditions. This is one of the many time- 
proven engineering refinements guaranteeing maximum service life from 
Crosby Valves — recognized and demanded throughout the world. 


V2 = 


CROSBY VALVE & GAGE COMPANY 
THE ASHTON VALVE COMPANY 


Factory: Wrentham, Mass. 

Offices: Boston * NewYork * Chicago 
Los Angeles * Dallas * London * Paris 
Sole Evropean Affiliates: 

CROSBY VALVE & ENGINEERING CO., LTD. 
Wembley, England 
S.A. J. COCARD, Lille, Nord, France 
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Chemicals 


bulletin A-1 con- 
tains pasa | describing com- 
panies Hysol line of adhesives, most 
of which are epoxy compounds. 
Heat cure and RTC varieties. 
148A Houghton Laboratories Inc. 


Borohydrides offer many new 
processing applications. Qualified 
technical service in applying the 
available. to your process is now 


avail 
*Metal Hydrides, Inc. 


Chemicals 1959-1960 edition of 
general catalog, 44 p. lists prop- 
erties & uses of 375 industrial, 
pharmaceutical, agricultural chemi- 
cals currently produced. 
148B Dow Chemical Co. 


Chemicals A 16 page booklet lists 
the many chemicals available, such 
as; vinyl stabilizers, fluorides, 
glycerine, synthetic optical crys- 
tals, fungicides, etc. 

47 *The Harshaw Chemical Co. 


Chemicals, Custom-Made 
booklet describes biochemical E 
chemical facilities for custom pro- 
duction. Nine unit processes are 
available. 
148C Commercial Solvents Corp. 


Chemicals, Industrial “Diamond 
Chemicals for Industry” covers 200 
chemicals in 75 P Cross references 
& indexes show their application in 
various industries. 

Diamond Alkali Co 


Dihydropyran 13 p. bulletin 137 
describes newly available 2, 3-di- 
hydro-4 H-pyran. Gives physical 
& chemical properties, details on 
various types of reactions. 
148E Quaker Oats Co. 


Dispersants The chemical & phy- 
sical characteristics of Marasperses 
plus other technical data is covered 
in Bulletin No. 125. Other Ligno- 
sulfonates are listed. 

148F Marathon Div. of American Can 


* From advertisement, this issue 
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LITERATURE ° —here’s one 
— filter press 











Elastomer Gum_ properties and 
properties of Vulcanizates lus 
methods of fabrication and applica- 
tions for Kel-F Elastomer are con- 
tained in a new bulletin. 
149A Minnesota Mining & Mfg. Co. 


Epoxy Surfacing A _ skid-proof, 
slip-proof surfacing application 
utilizing emery aggregate and epoxy 
resin is described in 2 p. illus- 
trated flyer. 

Walter Maguire Co. 


Ethylene Oxide 48 page manual 
brings up to date available in- 
formation on physical & chemical 
properties, specifications, analytical 
procedures, and industrial uses. 

General Aniline & Film 


Glass Fabrics 2 p. data sheet con- 


tains description and typical prop- 
—, m =— —_ silicone = 
coa abrics for many applica- i ? ss F 
149D Connecticut Hard Rubber Co. . “4 
Heavy Liquids 12p. “Heavy Liquids , 
for Sink-Float Density Determina- OE eel fpr: 3 
tions in Quality Control & Re- : His . 
search” describes both organic and kik: . if 
aqueous liquids. ale hee ; 
149E Engineered Materials meee , ; 
Halofluorocarbon Polymers bs ae 
ture, properties & applications of : 
Kel-F Halofiuorocarbon Polymers Sperry Filter Presses can ESS 
are covered in a technical data be made with new glass- 2 
sheet. Includes charts & tables. reinforced Polyester plates — 
149F Minnesota Mining & Mfg. Co. and frames. 
Levulinic Acid a particularly in- 2 F 
” P y Because Sperry Filter Presses are custom engineered for flexible, 


teresting chemical with polyfunc- 
tional characteristics. Acts both as ; volume production and elimination of waste materials and man-hours, 
a crboxylic acid & as a ketone. A - p 

new Bul. 301-A, is offered. you can expect—and get—more efficient filtration at less cost! 

39 *The Quaker Oats Co., Chem. Div. With a Sperry Filter Press the low first cost is virtually the only 

Lubricants Organized lubrication cost! Installation, depreciation and maintenance are minimized; 
as a means of controlling costs, is d ti ll b limi d 
discussed from management’s point own-time, a ut eliminated. 
of — in a — a 
methods that cut downtime. 7 A 
113 *Texaco, Inc. ~ 7 Petrie fe S Fil 

ese important savings ar s , 

Mineral Products 8 p. booklet pre- P : vail ve UE Into every Sperry : ilter Press, 
sents properties of aluminum sili- regardless of design—capacity—or purpose. Depending on your 
cate pigments, Attapulgus clays, ac- arti ; " ¢ : . 
ain Geauties aa’ Yaadlune particular requirements, Sperry Presses can be furnished with 
products. any type of plates made of most materials . . . to provide OPEN or 


___149G "Minerals & Chemicals Corp. CLOSED DELIVERY: CENTER, SIDE or CORNER FEED: 
* From advertisement, this issue SIMPLE or THOROUGH WASHING: HIGH or LOW TEM- 
PERATURE CONTROL: For using ANY FILTER MEDIA! 


Want to build up your Visit Our Booth 1362 at the 11th National Chemical Exposition Von? 
a, ai 


files and keep them up-to- FREE SPERRY CATALOG 


‘ . . . y bd 
date? You can get any publi- cost Sperry Filtration ments your far. | D- R. SPERRY & CO. . 
ther investigation. Write today for your Batavia, Illinois 


cation in this comprehensive free copy of the complete Sperry Cata- 
log, including detailed information of 


e ee Sperry’s Plate-Shifters, Closing Devices ©) Send Free Sperry Catalo 
guide free just for the and other Labor-Saving Accessories. ¥ 
© Have your Representative Contact us 


aang ; D. R. SPERRY & CO. 
It’s easy—simply circle BATAVIA, ILLINOIS 


item’s number on the Reader Sales Representatives Company 


° . George S. Tarb 
Service Posteard and mail. 808 Nepperhan Ave., Yonkers, N. Y. pone 


“<e , B. M. Pithash 
Replies will come directly 833 Merchants Ex. Bldg., San Francisco, Cal. 
‘ ‘ Alldredge & City 
from companies offering the 847 E. 17th Ave., Denver, Colorado 
m Texas Chemical Eng. Co. 
literature. 4101 San Jacinto, Houston, Texas 
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Pressure-tested Ni-o-nel alloy Platecoil® are now being produced 
in all standard forms and dimensions. See text below for details. 


How to heat up destructive 
corrosives fast... with Platecoil’ 
units made of Inco’s new 


Ni-o-nel* alloy... 


.. high heat transfer with field-proven resistance 
to certain hot acids and oxidizing chemicals 


Now, from Tranter Manufacturing, 
Inc., comes word that Platecoil® 
made of Ni-o-nel* nickel-iron- 
chromium alloy can be obtained from 
them in all sizes. 

These Ni-o-nel alloy units provide 
all the known heat transfer advan- 
tages of Tranter Platecoil® construc- 
tion... plus highly useful resistance 
to many hot, strong acids and oxidiz- 
ing chemicals and to stress-corrosion 
cracking. Heat treatment is not re- 
quired after welding. 


What corrosives are 
handled by Ni-o-nel? 


Sulfuric acid. Ni-o-nel alloy has been 
found highly useful for handling hot 
sulfuric acid solutions, up to about 
70% concentration at 176°F and up 
to about 40% concentration at boil- 
ing temperatures. Tranter Platecoil® 
used for heating a 12% (by wt) sul- 
furic acid pickling bath maintained 
at 170°F have lasted considerably 
longer than the previously used alloy. 


Phosphoric acid. Ni-o-nel alloy is one 
of the most useful materials avail- 
able for equipment in the production 
and handling of wet process phos- 
phoric acid. It has given from 2 to 
6 times the service of other resistant 
alloys in such items as reactor tanks, 
heat exchangers, parts of defluorina- 
tion systems, and evaporator baffle 
plates, cylinder and dip pipes. 


Nitric acid mixtures. Ni-o-nel alloy 
is resistant to nitric acid solutions 
of practically all temperatures and 
concentrations and shows promise 
for handling such mixtures as nitric- 
sulfuric, nitric-phosphoric and some 
nitric-hydrofluoric acid solutions. 


Organic acids. The alloy is resistant 
to most organic acids and has excel- 
lent resistance to boiling concen- 
trated acetic acid, acetic-formic mix- 
tures, maleic and phthalic acid and 
a number of others. 


Sea water and chlorides. This alloy 
not only resists a wide range of 
chemical corrosives but also certain 
troublesome salt cooling waters, 
making it particularly adaptable for 
heat exchanger equipment. It resists 
pitting in salt water and has excel- 
lent resistance to stress-corrosion 
cracking. 
For more information... 

If you would like engineering speci- 
fications on Platecoil® made of 
Ni-o-nel alloy, write Tranter Manu- 
facturing, Inc., Lansing 9, Michigan. 
To learn more about the properties 
of Ni-o-nel alloy, write Inco for “En- 
gineering Properties of Ni-o-nel.” 


*Inco trademark 





What Platecoil® are 
Tranter Platecoil® are two 14- or 16-gauge 
metal sheets (one or both embossed) which 
are seam or spot welded together to form 
channels for heating or cooling media. They 
provide a low-weight, large heat-transfer 
surface in small space. 











HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N.Y. 


Ni-O-NEL. 
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LITERATURE . . 


Nitrogen Tetroxide can be used in 
the wood pulping, rubber, metal 
recovery & lubricant purification 
industries. A 59-pg. bulletin gives 
information & application data. 
41° *Allied Chemical, Nitrogen Div. 


Organic Chemicals, Aliphatic 
10 p. booklet lists specifications and 
chemical composition of long and 
short chain fatty acids, oleic and 
unsaturated fatty acid. 
151A Armour Industrial Chemical 


Pearl Essence 8 p. guide to the 
use of natural pearly essence and 
synthetic pearl pigments. Dis- 
cusses dispersion and orientation of 
pearl crystals, choice of types. 
151B Mearly Corp. 


Pharmaceuticals 11 p. report on 
a 4 — triparanol, suggested 
as pproach to. controlling 
cheleatesol | ioproduction, contribu- 
ting cause of heart disease. 

m. S. Merrell Co. 


Phenolics 16 p. “Facts on Pheno- 
lics” lists physical properties of 33 
Durez phenolic and 3 Durez diallyl 
phthalate molding compounds. 
Photos illustrate molded products. 
151D Hooker Chemical Corp. 


Polyolefins...... 16 p. booklet describes 
Montecatini’s facilities for research, 
manufacture, product development 
and marketing in this new field. 
Send for your copy. 

1E Chemore Corp. 


Primer, Red Lead Summary test 
results and a formulation for a new 
red lead-coumarone primer for sea- 
water immersion are covers in 4 p. 
Red Lead Technical Letter No. 14. 

151F Lead Industries Assn. 


Radiochemicals...... 20 p. catalog, 
Schedule E, describes available 
radioactive compounds, radiation 
sources, radioactivity standards, 
radiation source kits. 

15 Nuclear-Chicago Corp. 


365 p. book, free to quali- 
field laboratories, describes 7,000- 
lus chemicals in one alphabetical 
isting. All ACS specified reagents 


are included. 
151H Fisher Scientific Co. 


Epon 828 resin polymer 
combines outstanding uniformity 
with many other desirable proper- 
ties. Used in the manufacture of 
many products. Details. 

Cover *Shell Chemical Corp. 


Silicone Rubber 12 p._ bulletin, 
CDS-170A, contains product and 
application data on family of room 
temperature vulcanizing silicone 
rubber compounds. 

General Electric Co. 


Solvesso Xylol offers pu- 
rity & uniformity for many types of 
surface coatings. Further informa- 
tion or technical assistance on re- 


quest. 
37 *Esso Standard Oil Co. 


Sulfuric Acid 1 p. oleum-sulfuric 
acid blending chart is intended as 
an aid in projecting and obtaining 
desired concentrations from those 
available. 
151J Bacon Chemical Industries 


Titanium Powder Metallurgy 
formation about the growing use of 
titanium powder metallurgy for 
corrosion-resisting, light, strong 
parts is now available. 

125 *Union Carbide Metals Co. 


* From advertisement, this issue 





MEASURE 
LIQUIDS 


ACCURATELY 


up To 1000 GPM with 


NIAGARA 


Displacement Meters 


Measurement of liquids in any process is only as dependable as the 
accuracy of the measuring equipment. Niagara Meters measure 
volumetrically. Each nutating cycle of the piston displaces a fixed volume 
which remains constant for any specified liquid and temperature range. 
Niagara Meters are individually tested and calibrated to close tolerances 
at all rates of flow within their capacity. 

Accurate measurement prevents waste and loss. Liquid formulas can be 
processed with accuracy 
insuring greater uniformity 
of product. 

Learn all the facts .. . Mail 
the coupon for complete 
information. 


BUFFALO 
METER COMPANY 


INCORPORATED 
2891 Main Street 


a a et Ae eS ee ee 


Please send me information on the complete | 
line of Niagara Meters. 
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Here’s How to 
Get the RIGHT Answer to your 


HEAT-EXCHANGE PROBLEMS 


The right ratio of surfaces—the right materials — 
the right velocities—the right proportion between 
coil area and depth... there are dozens of factors 
that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, 
the practical approach is to take full advantage of 
the unequalled engineering, research and design 
skill — the unequalled manufacturing and testing 
facilities — which Aerofin offers you. 


To get the right answer—ask the Aerofin man. 


Aerofin units do the job 
Better, Faster, Cheaper 


Aero FIN CORPORATION ‘s.r 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List on request. 








LITERATURE ... 


p. “Nialik 
“hieriatigiene for Vapor De- 
greasing & Other Uses”, booklet 
44-A, is an expanded edition on a 
chlorinated solvent of high purity. 
152 Hooker Chemical Co. 


Urethane Foam 4 p. bulletin, PAB 
No. 4-F3 by M. Glickman, Test 1 En- 
gineer, American Bridge Div., Ss. 
Steel Corp. titled “Urethane ' Foam 
in Curtain Wall Construction.” 
152 Mobay Chemical Co. 


‘ Bulletin No. 16 lists the in- 
individual & comprehensive tests 
that are available. Laboratories 
offer analyses, research and de- 
velopment. 

152C Crippen Laboratories, Inc. 


Construction Material 


Alloy Steel Plates for any job, to 
any _ specification. Fabrications 
Shop turns out partially or full- 
fabricated steel plate components. 
Complete information. 

67 *The Colorado Fuel & Iron Corp. 


Aluminized Steel can be used in 
thinner gages & at higher tempera- 
tures than other metals. Complete 
information about Aluminized Steel 
Type 1 is now available. 

59 *Armco Steel Corp. 


Brick Products Catalog presents 
information on the manufacturer’s 
line of chemically resistant brick, 
floor brick and quarry tile. Spec- 
ifications. 
52D Hanley Co. 


Coating Zinkote for rotecting 
steel is completely nonflammable, 
nontoxic. Resists temperatures up 
to 600 F. Applied by brush, spray 


or roller. 
121 *Amercoat Corp. 


Coating Duracor combines _ ex- 
treme chemical resistance & high 
strength with light weight, heat & 
flame resistance. Visual standards 
& industry specifications offered. 
157 *The Ceilcote Co., Inc. 


Coatings, Corrosion Resistant 
No. 259 covers the advantages of 
Plasite cold set coatings. Also lists 
all the bulletins that are available 
on Plasite Coatings. 

152E Wisconsin Protective Coating Co. 


Corrosion Wall chart provides 
comparative corrosion resistance of 
zirconium, titanium, tantalum, 
Hastelloy C and Stainless 316 to 43 
commonly encountered reagents. 
152F Damascus Tube Co. 


Corrosion Calculator Detailed cal- 
culator shows preferred materials 
for 247 different types of corrosive 
substances. Also lists manufactur- 


er’s products. 
152G Hoke, Inc. 


Corrosion Guide lists & describes 
the more common alloys that resist 
corrosion. Approximate physical & 
mechanical properties are given 
on application & suitability. 

152H The H. M. Harper Co. 


Impregnated Wood Bulletin de- 
scribes the properties and availa- 
bility of Kofural, a chemical-re- 
sistant material of construction 
having a lumber base. 
1521 Koppers Co. 


* From advertisement, this issue 
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LITERATURE .. . 


Metal Packings Bulletin deals with 
subject of metal packings for 


a 
pumps, engines and compressors. 
Describes free-floating, annular se 8 


= cup, a ee nies 
Rewicantientes FORGED STEEL screwed and socketweld pipe 
oe Sue of a fittings (2000# thru 6000# rating) with all surfaces RUST 
and a wedge wire screen having ap- PROOFED BY PARKERIZING which also provides 
plications in the process indus- : ; : 
tries. Specifications. superior paint base after installation. 
153B National Standard Co. 


Plastic Lining Fluorocarbon Lin- 
ings are chemically-inert, tough, 
and withstand heat and cold 
(—320 F. to +250 F.) Further in- 
formation in Bulletin AD-152. 

*United States Gasket Co. 





Union 20-S is a new source 
for pipe, tube, strip, sheet, plate, 
bar, & wire. Complete information 
contained in Bulletin 20-S. Send 
i your copy. 


*Union Steel Corp. 


Titanium Comprehensive hand- 
book outlines the corrosion-resist- 
ing properties of titanium. Also 
covers design and fabrication char- 
acteristics. On request. 
153C Titanium Metals Corp. 


Zinc Dust used as a reducing 
agent, precipitating agent, purifier, 
catalyst, polymerizing agent, in 
rust-resistant paints, bleaches, etc. 
Experimental half-pint sample. 

143. *American Smelting & Refining 


Electrical & Mechanical 


Casters & Wheels with a wide 
choice of treads suited to all types 
of floors. Manual describes over 
4000 types of casters and wheels 
that are available. 

R160 *Darnell Corp. 


Couplings...... An expanded line of 
Paraflex flexible-cushion couplings 
ranging from fractional to 190 hp. 
per 100 rpm. is the topic of a new, 
illustrated bulletin. 
53D Dodge Mfg. Corp. 


Motors and Generators...... “Electric 
Motors and Generators... A-C and 
D-C” covers squirrel-cage motors, 
Special-purpose motors, wound- 
rotor motors and generators. 

153 Imperial Electric Co. 


Powers Systems...... Descriptive bulle- 
tin explains the manufacturer’s In- 
verter-Diverter Continuous AC & 
DC Power System. This system is 
for emergency standby power. 
153F Electric Products Co. 


Pump Motors......Topic of Bulletin 
F-1953 is a new line of Holloshaft 
turbine nme —. = outdoor ts $5 
service. inciples of design are lete line of STAINLE 
clearly illustrated. q™= = ® — A comp — : 
153G U.S. Electrical Motors, Inc. om STEEL fittings in all pressure 


Mechanical Seals...... A new file ratings from 150# thru 6000#. 
folder of mechanical seal designs 
shows some of the many types & 
applications possible for pumps, 
mixers, autoclaves, etc. 

129 *Borg-Warner 


SSS SSS SSG tee eee eae seae 
ces 
CAMCO FITTINGS, INC. 


Self-Lubricating Packings North Haven, Connecticut 
log presents information on line of 
self-lubricating packings. Construc- 
tion, advantages, and applications 
in pumps and valves. 

153H Green, Tweed & Co. 


0 


Catalog covering complete line. 
Furnish address of area distributor, 


FILL IN AND 


| Company ... 
| MAIL TODAY! _ 


Address 


(eee eee ee ee eee See 
0 
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AT U. S. BORAX & CHEMICAL COR- 
PORATION, Boron, California, 14,000- 
CFM Dynaclone reclaims borax dust 
originating at belt conveyors, screw 
conveyors, bins and bagging machines 


WN \\ 
i ANN ANN 


a 


a Suction! Complete Collection! 


SLY DYNACLONE. 


The Dust Filter for Continuous Processes 


Just turn this dust filter on and forget it. The Dynaclone 
operates continuously, 24 hours a day. It maintains constant, 
uniform suction at dust sources, reclaims all the dust to prevent 
air pollution and damage to plant equipment. 


The Dynaclone has new “‘Resist-O-Wear’’ filter bags (patent 
pending) that give as much as three times longer bag life... 


It has a new roller cleaner for simplified automatic self- 
cleaning. Resilient rubber rolls form a positive dust seal as 
each row of bags is cleaned by atmospheric air drawn in by 
the main operating fan. 


And it contains more cloth per cubic foot of filter than any 
other make . . . greater filtering capacity with smaller space 
requirements. 


Learn the many reasons why the Dynaclone represents a 
new high in dust filter efficiency... 
Get the complete Dynaclone story... 
SEE THE DYNACLOWNE in Space 73, the Chemical 
Show, New York Coliseum, Nov. 30-Dec. 4 


THE W. W. SLY MANUFACTURING CO. 


4771 TRAIN AVENUE © CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 





OVERSEAS LICENSEE: ANDREW AIR CONDITIONING LTD., LONDON S.W. 1, ENGLAND 
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LITERATURE .. . 


Small Switches Catalog covers 
four basic, small switches. Two 
are subminiature; one is a 2-cir- 
cuit switch; another is postage- 
stamp size. Illustrated. 
154A Micro Switch 


Motor Starter & Circuit Breaker 
now available in 7” & 9” sizes for 
sizes 1 & 2 starter combinations. 
Detailed information on the many 
special features. 
18 *Crouse-Hinds 


Motors Syncrogear Motors offer 
% to 50 HP. The color illustrated 
Brochure No. F-1880 explains the 
Syncrogear principle. Available on 
request. 

133. *U. S. Electrical Motors, Inc. 


Motors, Explosion-Proof in sizes 
up to 600 hp. In a wide range of 
mechanical modification & electri- 
cal characteristics for your require- 


ments. Bul. 800. 
105 *Louis Allis Co. 


Relay Control Amplifier A 4-pg. 
bulletin gives detailed information 
concerning principles of operation, 
performance ratings, & applica- 
tions. Catalog Sec. 90. 
154B Thermo Electric Co., Inc. 


Handling & Packaging 


Belt Conveyors A practical hand- 
k on the use and selection of 
standardized sectional belt con- 
veyors includes information on ap- 


plications, operation. 
154C Link-Belt Co. 


Conveying Guide A 12-page con- 
veying guide discusses types of sys- 
tems, illustrates & diagrams high 
& low density arrangements & 
moss equipment. Bul. M-588. 

*The Day Company 


Conveyor Idlers Limberoller con- 
veyor idlers are self-cleaning, be- 
cause they flex constantly as they 
turn with the belt. Flame & Cor- 
rosion resistant. Bul. 353-11. 

9 *Joy Manufacturing Co. 


Fork Trucks New 16-page  pic- 
torial review of manufacturer’s FT 
Series fork lift trucks includes in- 
formation on engineering, con- 
struction and operating features. 
154D Allis-Chalmers Mfg. Co. 


Fork Lift Trucks handles 3,000 to 
10,000 lb. capacities. Have a low 
center of gravity for utmost sta- 
bility . . . automotive-type frame 
for rigidity, etc. BU-481. 
154E Allis-Chalmers 


Lift Trucks Creative lift truck en- 
gineering, new functional styling 
and improved operating features 
of a new series of trucks is topic of 
Bulletin SP-23 
154F Towmotor Corp. 


Material Handling The new Auto- 
Bin-Dictator prevents overflowing 
of bins, clogging of conveyors, chok- 
ing of elevators, damage to machin- 
ery, etc. Bul. AB-19. 

TL163 *The Bin-Dictor Co. 


Storage Tanks Bulletin 574 de- 
scribes horizontal & vertical stor- 
age tanks. Filled with photos of va- 
rious installations plus decription 
of auxiliary equipment. 
136b *The Day Company 


* From advertisement, this issue 


November 2, 1959—CuemicaL ENGINEERING 





Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 


PEERLESS 


CHEMICAL PROCESS 
PUMPS 


_ INTEGRATED/DESIGN 9, 


0 


SUPERIOR DESIGN + TOP QUALITY CONSTRUCTION 
of + MAXIMUM INTERCHANGEABILITY 
ACCESSIBILITY—Through ease of assembly and disas- + OPTIMUM MATERIAL GROUPS AVAILABLE 


sembly if and when required. DURABILITY— Through san: binesdieioe jovani maa 
use of any machinable metal as materials of construc- WITH MINIMUM CUSTOMER INVENTORY 
tion. SERVICEABILITY— Through designs that feature OF PUMPS AND COMPONENTS 
maximum ease of maintenance. INTERCHANGEABILITY 

—Through a choice of semi-open or enclosed impellers, 

oil or grease lubrication, air- or water-cooled back 

plates and bearing housings. RELIABILITY— Through rae ie 

the high performance standards set for these pumps, Capacities : UP TO 1000 GPM 
proving more than ever before, that Peerless Builds Head Range: uP TO 430 FEET 
Dependable Pumps. AVAILABILITY—Shipment from Working Pressure: UP TO 300 PSIG 
stock of both complete pumps and pump components. Temperature Range: UP TO 450°F 


PEERLESS PUMP DIVISION, FOOD MACHINERY AND CHEMICAL CORPORATION 
Putting Ideas to Work Offices: 301 West Avenue 26, Los Angeles 31, California 
New York; Detroit; Cleveland; Chicago; Please send me Bulletin No. B- 1608 


Indianapolis; St. Louis; San Francisco; 
Peerless Atlanta; Plainview; Lubbock; Phoenix; 


Wie Pump Albuquerque; Los Angeles; Fresno. Address 
my Vaca st Cit 
mem «6Division | Distributors in principal cities. ~” 


AND CHEMICAL 
del dees State 


ae Consult your telephone directory. 

















Visit us in Booth 831 during the Chemical Show, Coliseum: New. York, Nov. 30 - Dec. 4, 1959 
. 155 
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PUMPING 
MOLTEN 
CHEMICALS? 


write TABER 


Whatever your pumping needs .. 
why not put it up to Taber.. 
long experienced pump specia- 
lists. Vertical pump illustrated, 
19,478, for pump- 

ing molten chemi- 

cals. Horizontal 

pump, 6043, han- 

dies black liquor, 

caustic, etc. in 

evaporator serv- 

ice; or transfers 

fluids under va- 

cuum, 








TABER 
PUMP CO. 


Est. 1859 
291 ELM ST. 
BUFFALO 3, N. Y. 








LITERATURE .. . 


Heating & Cooling 


Condensers, Vapor gives more ca- 
pacity at a saving of steam & 
power. Unit capacities up to 15 
million BTU. For full information 
request Bulletin 129R. 

1 *Niagara Blower Co. 


Equipment Bul. E-1 shows designs 
in heat exchanger, oil chillers, crys- 
tallizers, steam generators, & ice 
making & refrigerating machinery 
for application in industry. 

68 *Henry Vogt Machine Co. 


Fired Heat Exchangers Bulletin 
113 describes various types of fired 
heat exchangers. Gives complete 
specifications for a to 1,900 F., 
5,000 psi., 550 Ib./ 

156A Thermal esuedh ‘& Engineering 


Heat Exchanger The C-100 can be 

= as a heater, cooler, condenser or 

rizer for hundreds of process 

iy ications. New illustrated Bul. 
—_— offered. 

*American-Standard 


Heat Exchanger Equipment 
162-page Condenser Tube Hand- 
book answers problems, questions 
involving heat exchanger equip- 
ment. It is available now. 

56 *Bridgeport Brass Co. 


Heat Exchangers...... Bulletin B-20 
gives details on the design and ap- 
plication of the manufacturer’s line 
of standard heat exchangers. Sizes 
to _— 1,200 sq. ft. of surface. 

*Struthers Wells 


Heater, Steam Heat & agitate 
liquids in tanks, efficiently & econ- 
omically. Bul. 3A-HC includes ap- 
plication information & data on 
sizes, dimensions & capacities. 

09 *Schutte & Koerting 


Insulation Brochure lists all types 
of Carey industrial insulations and 
insulating cements for use in the 
process industries. Also selection 
guide. 
156C Philip Carey Mfg. Co. 


Plate Heat Exchanger All heat 
transfer surfaces are immediately 
exposed for manual cleaning with a 
minimum of trouble. Further in- 
formation on request. 
156D The De Laval Separator Co. 


Preheater, Air Factual informa- 
tion on Ljungstrom Air Preheater 
is contained in a reprint of a _ 
lished magazine article whic 
available on request. 

141 *The Air Preheater Corp. 


Thermo-Panel _ Coils....... Take the 
place of old-fashioned pipe coils. 
Complete data and prices on the 
latest models which assure in- 
creased capacity are available. 
BL166 *Dean Products, Inc. 


Vaporizers Full technical informa- 
tion on vaporizers & the Heat En- 
gineering service that goes with 
them is now available on your re- 
quest 
31 *Foster Wheeler Corp. 


Finned-Tube Exchangers A line of 
Radiafin heat exchangers for aid 
and gases is the topic of Bulletin 
11R. Crimped, spiral-wound fins 
rovide extra surface. 

Schutte & Koerting Co. 


* From advertisement, this issue 





Size Requirements 
Getting Tougher? 


Sturtevant Air Separators 
Increase 40 to 400 Mesh 
Output as Much as 300% 


Closed-circuit air separation is of 
proved advantage in reduction processes. 
Result is a better, more uniform product. 
Grinding mills perform at top efficiency, 
output frequently increases as much as 
300%, power costs drop as much as 50%. 
Precise separation of all dry 
powdered materials. Sturtevants cur- 
rently classify sulfur, soybeans, phos- 
phate, chocolate, feldspar, sand and ag- 
gregates, pigments, limestone fillers, 
flour, abrasives, plastics, gypsum, ceram- 
ics, cement and other products. 
Improve screening — Sturte- 
vant Air Separators prevent blinding by 
removing undesirable tailings or fines 
from screen feed loads. 


Works Like Winnowing 
Done in a Whirlwind 


Sturtevant Air Separators do a mechan- 
ical job of winnowing. Precise control of 
whirlwind air currents and centrifugal 
force results in the desired size being 
lifted into fines cone, oversize falling into 
tailings cone. 

A 16 ft. Sturtevant, for example, has 
taken a feed rate of 800 tph, containing 
only a small percentage of desired fines, 
and delivered 30 tph 90% 200 mesh, re- 
circulating the oversize through the 
grinding circuit. 

Send for Bulletin No. 087. 


STURTEVANT 


MILL COMPANY 
100 Clayton St., Boston, Mass. 


Crushers ¢ Grinders ¢ Micron-Grinders * Separators 
Blenders ¢ Granulators * Conveyors ¢ Elevators 
SEE US AT THE CHEMICAL SHOW-—BOOTH 421 
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LITERATURE .. . 


Instruments & Controls 


Electronic Weight Detector 
weight of any load can be auto- 
matically obtained & recorded 
without need of a weighman. Com- 
i information on request. 
26 *Fairbanks-Morse 


Gas Analyzers Recordin; Gas 
Analyzer continuously analyzes & 
records aS many as six constituents 
of a gas. Single & Multi-point in- 
struments are available. Lit. 

TL166 Cambridge Instrument Co., Inc. 


Hydrostatic Instruments 
pocket-size handbook of hydro- 
static instrumentation aids specifi- 
cation, purchase, installation or 
ee of instruments. 
157A Petrometer Corp. 


Instrument Elec-O-Level provides 
a continuous indication for level 
measurement & control of liquids 
solids, viscous fluids, acids & granu- 
lar materials. Bul. L-1053. 

*Instruments, Inc. 


Liquid Meters...... Catalog provides a 
new and simplified basis for se- 
lecting a volumetric meter for any 
given application. Full specifica- 
tions. Illustrated. 

Buffalo Meter Co. 


Nuclear Instruments Illustrated 
dulletin covers company’s line of 
nuclear instruments and monitor- 
ing systems. Includes scalers, spec- 
trometers, survey units. 
157C Victoreen Instrument Co. 


Oxygen Analyzer Detailed specifi- 
cations on an oxygen analyzer that 
withstands tough environments & 
gives you continuous, dependable 
answers in Data File P-14-45-08. 
123 *Beckman Instruments, Inc. 


Pyrometers...... Cstalog offers a com- 
plete description of the theory of 
radiation pyrometry as well as con- 
struction and operation of Radio- 
matic pryometers. Photos. 
157D Minneapolis-Honeywell 


Meters, Displacement measure 
liquids accurately up to 100 gpm, 
insuring greater uniformity of 
product. Meters measure volu- 
metrically. Complete information. 
151 *Buffalo Meter Co. 


Pneumatic Transmitters...... made in 
pressure & temp. types, each in 
regular & short span. Operation is 
on low-pressure air: output range, 
3-15psi or 3-27psi. Bul. 361. 

12 *Manning, Maxwell & Moore, Inc. 


Recorder-Controllers The full 
story on the low-maintenance, ac- 
curate pneumatic Consotrol Re- 
corder-Controllers is available. De- 
tails in Bulletin 13-18. 

8-9 *The Foxboro Co. 


Temperature Control available in 
pneumatic, electric or  self-con- 
tained gas types, in recording, indi- 
cating or non-indicating models. 
Full details offered. 

66 *The Partlow Corporation 


Temperature Regulator available 
in sizes %” to 1-%”. Temperature 
ranges as low as 15 F. to 50 F.—as 
high as 240 F. to 350 F. Informa- 
tion in Bulletin 114A. 

138 *Manning, Maxwell & Moore, Inc. 


* From advertisement, this issue 


corrosion 
resistant 


replaces costly metal fabrications 


in the 
METALWORKING 
industry 

Ceilcote engineers complete ven- 
tilating systems, gas scrubbing 
towers, hoods, tank covers, ducts, 


recovery tanks and other custom- 
ized fabrications. 





in the 
TEXTILE 
industry 


Complex rayon spin machines, 
feed pipes, filters, screens, tanks 
and similar equipment are fab- 
ricated from Duracor. 





in the 


PETROLEUM 
industry 


Acid storage tanks, tank trailers, ex- 
haust systems, pressure pipes and 
other Duracor products are render- 
ing outstanding service. 





in the 


CHEMICAL PHYSICAL PROPERTIES 


industry Tensile Strength p.s.i.: 
| 11,000-15,000 


Duracor is used extensively for Flexural Strength p.s.i.: 
special processing equipment, me 1000-30,000 

: . ensile Modulus of Elastic- 
processing tanks, laboratory sinks, , ity p.s.i.: 1.2—1.4 x 10° 
brine tanks, acid storage tanks, . Flexural Modulus of Elastic: 
covers and ventilating systems. ity p.s.l.: 0.78—1.6 x 10° 

Impact !zod, Notched 

ft.-Ibs./in.: 30—40 


Save up to 40% over costly metal structures Specific Gravity: 1.4 

i i i ilat- Coefficient of Linear 
with Duracor processing equipment and ventilat Expansion: 9.5 x 10-4 
ing systems! A product of Ceilcote’s 33 years of in./in./°F. 
corrosionproofing experience, Duracor combines ciaet Geen Ory 
extreme chemical resistance and high strength Maximum Temperature 

? : . p (Exposure): To §00°F. 
with light weight, heat and flame resistance. 


WRITE TODAY FOR VISUAL STAND- 


ARDS AND INDUSTRY SPECIFICATIONS! \\y h Wf, 





THE CEILCOTE COMPANY, inc. 


4836 Ridge Road ¢ Cleveland 9, Ohio 
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Users report 10 to 15% INCREASE 
in their GRINDING MILL CAPACITY 


In a recent survey of Hardinge 
“Electric Ear” users, many of them 
reported 10% to 15% inereased 
grinding mill capacity after install- 
ing an “Electric Ear.” This unit 
controls the mill feed, based upon 
grinding sound level, to produce 
optimum grinding conditions. 


Here are a few typical statements 
from satisfied customers: 


“This unit is doing a remarkable job. 
It reduces steel and liner consumption. 
We estimate a savings, with our two 
units, of $6000 per year on grinding balls 
and liners. Capacity gained 10%.” 

“Approximately 25% gain in capacity.” 


“Helps prevent plug-ups.” 


“Maintains’ uniform mill load.  Esti- 
mated gain in capacity 10%.” 


We feel this unit is essential to our 
operation from a proper quality control 
standpoint. We would not be able to 
keep up our present rate of accelerated 

x “ = ig 
production and quality without it. 


“*Electric Ear’ is helpful when inex- 
perienced grinders are learning to oper- 
ate the mills.” 


“Eliminates human element in mill 
feed level.” 


“Saving per year—$10,000.00.” 


“Principal reason for ‘Electric Ear’ use 
is that it aids the operator, and the mill 
can be operated from a remote panel.” 


Write for Hardinge Catalog No. 
42A-11. 


EHARDINGE 


COMPANY, 


YORK, PENNSYLVANIA: 


240 ARCH ST. ° 


INCORPORATED 


Main Office and Works 


New York * Toronto * Chicago * Hibbing * Houston * Salt Lake City * San Francisco * Birmingham ¢ Jacksonville Beach 


158 





LITERATURE . . . 


Thermocouples Revised Catalog 
EN-S2 offers complete information 
on the manufacturer’s full line of 
thermocouples and thermocouple 
components and accessories. 

157 Leeds & Northrup Co. 


Viscosity Measurement & Control 
Data pertaining to viscosity meas- 
ment and control problems is avail- 
able now on request. Technical 
articles & references. 
B176 *Broofield Engineering Lab. 


Pipe, Fitting, Valves 


Fittings A complete line of stain- 
less fittings in all pressure ratings 
from 1504 thru 6000#. New catalog 
covering the complete line is now 
available. 

153 *Camco Fittings, Inc. 


Heat Exchanger Tube Condensed 
8-page brochure outlines the prin- 
ciple features, technical informa- 
tion and com iposition for manufac- 
turer’s line of tubing. 
158A Scovill Mfg. Co. 


High Vacuum Equipment 
baffles, traps and a combination 
valve and baffle for high-vacuum 
operations are described in new 
bulletin. Selection guides. 
158B Consolidated Electrodynamics 


Hose and Couplings...... Hose for fuel 
oils, gases, solvents and marine use, 
and couplings for the same are de- 
scribed in new bulletin. 
a tables. Illustrated. 

158C Metal Hose & Tubing Co. 


Pipe & Fittings...... PVC for industrial 
piping withstands shock, impact, 
vibration & twisting; can be used 
at higher pressures than other simi- 
lar materials. Information. 
164b *Mueller Brass Co. 


Pipe, Fittings, Valves...... Catalog 356 
contains details including charts, 
diagrams & illustrations on jack- 
eted piping, fittings, plug valves, 
joints, etc. 
58D Parks-Cramer Co. 


st” Plastic New 36-pg. Technical 
Handbook on PVC pipe is filled 
with information including flow 
charts & a corrosion resistance 
chart covering more than 160 acids. 

7 *Kraloy Plastic Pipe Co., Inc. 


Tube & Fittings Streamline cop- 
per tube & solder-type fittings 
make a tight, sanitary system with 
clean, unobstructed joints that 
withstand vibrations. Details. 
64a *Mueller Brass Co. 


Tubes...... A complete range of stain- 
less grades to meet any set of serv- 
ice conditions . . . fully annealed 
tubes for maximum resistance to 
corrosion. Bulletin TB-329. 

64 *The Babcock & Wilcox Co. 


The new drain or sampling 
is completely self-draining 
& withetends severe conditions. 
Data unit and complete details 
available. 
R165 *Jerguson Gage & Valve Co. 


Valve Actuator The Robotarm is 
a cylinder-type valve actuator de- 
signed for all types of 90 degree 
rotating mechanisms. Descriptive 
bulletin is offered. 

*Bettis Corp. 


* From advertisement, this issue 
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PROFIT INSURANCE 

with J&L Stainless Steel Bars - 


Your machining costs on stainless steel bars are part of Ye 
your investment for profit. Add your costs for tooling, handling ee en ts 
and polishing, and you multiply your investment, often many iz . 
times over. 


atthe 


, 7 E ‘ ‘ peer” Careful attention to every production detail is the k i 
Scrapping a single bar wipes out that investment—and with it anaes it tinal iis 


most of your profit on a large volume of finished goods. 


Every step taken to reduce rejects helps insure profits! 
The biggest step you can take in that direction is to specify J&L 
Consistent Quality on all orders for stainless steel. 


J&L leads the industry in melt shop standards for stainless steel 
—the point where quality starts, and your profit insurance begins. 


WA Plants and Service Centers: STAI N LE SS 


los Angeles « Kenilworth (N. J.) * Youngstown « Louisville (Ohio) « Indianapolis ¢ Detroit SHEET « STRIP > BAR > WIRE 


NON- 
FOAMING 


*Hydrazine, 
Nitroglycerine, 
Hydrogen Peroxide, ete. 


Write for Literature on 
ALL-CHEM® PUMP 


ECO ENGINEERING COMPANY 
12 New York/Ave., Newark, N. J, 


the big name in small pumps 
for the process industries 





LITERATURE... 


Valve, Ball Illustrated booklet con- 
tains a general summary of design 
features & advantages, industrial 
applications, maintenance, material, 
and sizes. 

Jamesbury Corp. 


Valves...... “Valve Performance Facts” 
a booklet of 32 case histories on 
Crane installations, gives you many 
ideas for valve savings. It is availa- 
ble on request. 
53 *Crane Company 


Valves made of non-porous, cast 
red brass & all working parts are 
precision machined for perfect 
alignment of seating surfaces. Com- 
plete information. 
64c *Mueller Brass Co. 


Valves, Control New 20-pg publica- 
tion lists valve bodies & actuators 
and the accessory line available for 
control valves. Valve sizing data 
included in Bul. 150. 
160A DeZurik Corporation 


Valves, Diaphragm Dependable 
performance & long service life for 
vacuums down to 0.1 micron... 
with leak rates of less than 0.1 mi- 
cron cubic ft./hr. Facts. 

140 *Grinnell Company 


Valves, Solenoid in conduit type 
and grommet type. Port sizes %” 
and 4” NPT. Ten orifice sizes 
3/64” through 4%”. Wide range of 
voltages. New bulletin. 

T176 *Marsh Instrument Co. 


Valves, Solenoil are covered in an 
8-page article entitled, “How To 
Specify Solenoid Valves.” It in- 
cludes diagrams and charts on the 
different series. 
160B Valcor Engineering Corp. 


Process Equipment 


Air Separators There are 9 models 
available with diameters from 3’ 
to 18’. Precise separation of all 
dry powered materials. Further de- 
tails in Bul. No. 087. 

R156 *Sturtevant Mill Co. 


Blending “A Handbook on Mulling” 
explains the mulling principle of 
blending dry, semiliquid and dry, 
solid materials in the Simpson Mix- 
Muller. Charts and photos. 

160C National Engineering Co. 


Centrifugal Continuous Solid Bowl 
type for low cost solid-liquid sepa- 
rations involving moderate volumes, 
or limited space or extra powerful 
searating forces. Details. 

2 *Bird Machine Co. 


Dehumidifier Apparatus uses li- 
quid absorbent for drying air to 
control its properties for industrial 
processing and product drying at 
low temperatures. Bulletin. 
160D Niagara Blower Co. 


Demineralizers are available in 
mono-column, dual-column & mul- 
ti-column types .. . in flow rates 
from 10 to 10,000 GPH. Fifty stand- 
ard models to choose from. Catalog. 
R163 *Penfield Mfg. Co., Inc. 


Dryers....Drying Systems with proven 
efficiency in processing chemicals, 
foods, pharmaceuticals, tobacco, 
synthetic rubber, textile fibers, ve- 
neers, etc. Bul. #443. 

55 *Proctor & Schwartz, Inc. 


*From advertisement, this issue 





EPENDABLE 


ARNELL 


CASTERS AND WHEELS 


RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED . . . by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


STRING GUARDS . . . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 
all times. 


NEW MANUAL 


This FREE DARNELL MANUAL should be in 

your files — it describes over 4000 types of 

casters and wheels and will quickly help you 
solve every caster and wheel problem 


Sond For Your, Copy Today 


DESCRIBES 
4000 TYPES 
CASTERS 
& 
WHEELS 


Look in the Yellow Pages under Casters 
Your local Darnell Distributor carries 
a complete stock of Darnell products. 


a RE 
Write now for full information 
De ey 


DARNELL CORPORATION, Ltp 


DOWNEY LOS ANCELES COUNTY CALIFORNIA 
37.28 SIXTY FIRST ST WOODSIDE 77, L.1..N. Y 
36 NORTH CLINTON STREFT CHICACO 6 ILLINOIS 
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A filter man’s thinking 
about missiles: 
How vulnerable 


is fuel 


purity 


control? 


Today’s missiles have prodigious appe- 
tites, exotic tastes... and delicate innards. 
The possible consequences of improper diet 
are alarming. The usual ration of liquid 
fuels — ultra-cold, explosively volatile — is 
tough to handle. But the fact is: fuel purity 
control has proved to be one of missilery’s 
least vulnerable functions. Why? Largely 
because the humble filter has grown in sta- 
ture lately. 

We know. We make them. 

.We know it’s no accident that filters are 
available to separate any particle larger than 
10 microns from a torrent of corrosive ‘LOX’ 
—at -267°F. It’s no accident that Purolator 
can offer industry a filter for liquid helium 
— to operate at -420°F and 10,000 psi — 
structurally rugged, compact, easy-to-clean. 
These are the fruits of years of research into 
extreme low temperature filtration. We antici- 
pated defense and industrial needs...shaped 
yesterday’s bold concepts into today’s prac- 
tical Purolator equipment. What kind of 
filters are these? No one kind, of course; 
they must be tailored to specific applications. 
But we’re working with such media as 

(1) frameless metal edge elements — ex- 
ceedingly strong, unitized structures which 
we can make out of inconel, monel, platinum, 
tantalum, many stainless steels, etc. Such 
media can be operated through tremendous 
ranges — in some cases from -420°F to 
1200°F ... or where the temperature change 
is on the order of 300°/second. Built-in 
venturi action permits them to handle terrific 
volumes of fluids with extremely low dif- 
ferential pressures. 

(2) fused, porous metal media — with 
remarkably uniform pore sizes ranging up- 
ward from a fraction of a micron. 

(3) fibrous metallic media . . 
plastic materials of all kinds ... 
tions of these and the above. 

We can’t begin to tell you — in this col- 
umn — about the full scope of Purolator’s 
activity in liquid gas applications, or other 
areas that may interest you more. But our 
brochure called “New Roles for Filtration” 
makes good reading. And our “Filter Media 
Selection Chart”—giving corrosion and tem- 
perature factors for all known media — is a 
valuable reference to have on hand. Write us 
for either or both. They’re yours for free. 


. exotic 
combina- 


yap 4 


ef kan 
4-5 ()Kovecea 
Jules P. Kovacs, V. P. 


Filtration For Every Known Fluid 


PUROLATOR 


PRODUCTS, INC. 
*Rohway, New Jersey ond Toronto, Ontario, Canada 





LITERATURE .. . 


Drying Equipment.....New catalog No. 
201 contains detailed descriptions 
of the complete line of Drying 
Equipment. It is available on re- 


quest. 
35 *J. P. Devine Mfg. Co. 


Dust Collecting......Detailed informa- 
tion on how Spiralectrodes con- 
tribute to high efficiency of SF 
Precipitators is described in a new 
booklet. 
127 *Buell Engineering Co. 


Dust Collection New data and in- 
formation on dust-collector acces- 
sories is given by literature from 
manufacturer. Accessories for cy- 
clone and cabinet separators. 
161A orit Mfg. Co. 


Dust Filter The Dynaclone has 
new “Resist-O-Wear” filter bags 
that gives as much as three times 
longer bag life. A 36-page Catalog 
104 is offered. 
154 *The W. W. Sly Mfg. Co. 


Ejectors Flier describes its Series 
M general utility ejectors for low- 
cost creation of vacuums, increase 
of pressure, or mixing of gases. 
Charts and tables. 
161B Ingersoll-Rand 


Evaporators .. Bulletin E-100 con- 
tains complete information on 
evaporators. Other equipment for 
the food, chemical, & petroleum in- 
dustries available. 

49 *Swenson Evaporator Co. 


Filter Elements......Bulletin describes 
seven basic filter element materials 
and various series of filter assem- 
blies and replacement elements. Il- 
lustrated. 
161C Bendix Filter Div. 

Filtration A complete line of filter 
types: positive self-cleaning edge- 
type, automatic self-cleaning wire 
wound, disposable depth cartridge, 
porous metal, screen mesh. 

45 *The Cuno Engineering Corp. 


Filtration Brochure “New Roles for 
Filtration” and the “Filter Media 
Selection Chart” giving corrosion & 
temperature factors for all known 
media are offered. 

L161 *Purolator Products, Inc. 


Filter Presses can be made with 

reinforced Polyester 

plates & frames. Catalog includes 

details of Plate-Shifters, Closing 
Devices & other accessories. 

149 *D. R. Sperry & Co. 


Filters .Process Filters makes avail- 
able pilot plant test filters. Data 
folders “Batch Recovery”, “High 
Solids Removal”, “Polish Filter” are 
offered. 

*Bowser, Inc., Process Filters 


Fluid Processing Equipment 
“Fluidics” bulletin of interest to all 
companies handling or processing 
liquids or gases is now available. 
Illustrated. 
161D Pfaudler Permutit Inc. 


Generator, Nitrogen. . Bulletin No. 
197 describes the generator & how 
it works. Also covers the advantages 
of the process and a table of all the 
s1zes. 
161E Lindberg Engineering Co. 


Grinding Mill The “Electric Ear” 
unit controls the mill feed, based 
upon grinding sound level, to pro- 
duce optimum grinding conditions. 
Catalog No. 42A-40 offered. 

158 *Hardinge Company, Inc. 


* From advertisement, this issue 
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| 0 Davidson—Suce. Proc. Plant Prac., $10.00 


| Name . 


INSTRUMENTATION 
IN SCIENTIFIC 
RESEARCH 


Electrical Input Transducers 


Just Published: A complete collection of 
basic methods and systems used as input 
transducers in electrical instrumentation. 
Virtually all transducers for mechanical 
thermal, magnetic and electrical quantli- 
ties, and optical and nuclear radiation are 
covered. For each transducer the book 
describes physical mechanisms, relation- 
ships between input and output, applica- 
tions and limitations, errors, response to 
environmental influences, and other as- 
pects. By K. S. Lion, Mass. Inst. of Tech. 
310 pp., 297 illus., $9.50 


SUCCESSFUL PROCESS 
PLANT PRACTICES 


Operation, Maintenance, Safety 


Puts at your fingertips practical methods 
and devices to deal with many different 
problems in managing, scheduling, oper- 
ating, maintaining, and repairing in all 
process industries. Full coverage of pumps, 
towers, reactors, piping, motors, ex- 
changers, condensers, and more—plus 
practical working data, such as dimen- 
sions, operating conditions, materials, the 
tools to use, and how to use them. Edited, 
classified, and indexed for quick refer- 
ence. By R. L. Davidson, Senior Editor, 
Processing, Petroleum Week. 292 pages, 
276 illus., $10.00 


PLANT DESIGN 
AND ECONOMICS 
for CHEMICAL ENGINEERS 


Here are the essential methods for plan- 
ning and setting up manufacturing opera- 
tions that function profitably and make 
the most efficient use of machinery and 
components. Fully explains waste disposal, 
structural design, equipment fabrication, 
design of process equipment—plus data 
required to determine if such apparatus 
is practical and profitable for the plant. 
By M. 8. Peters, Reg. Prof. Engr., U. of 
Illin. 503 pp., 204 charts, tables, illus., 


, $11.00 





SLL LLALKLCK KCK eK eek eee Kee 
KLeseeeneurseee ‘a aea 
« 


‘ee 


PEP ETS Tt 


Cy) ear ee 


a «ce ote 0 4 
Lis ert... 
SkKZKSSRSRSARS am 


10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Co., Dept. CE-11-2 
327 W. 4ist St., New York 36, N. Y. 
Send me book(s) checked below for 10 days’ exami- 
nation on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, and 
return unwanted book(s) postpaid. (We pay delivery 
costs if you remit with this coupon—same return 
privilege. ) 

0 Iion—Instrum. in Scientific Res., $9.50 


OD Peters—Plant Des. & Econ. for C. E., $11.00 
CO Kurtz—Engg. Econ. for P.E.’s Exam., $6.50 


(PRINT) 


Company 

POUR wind vccecctceutcewsdens ceecasedned’ 
For price and terms outside U.S. 

write McGraw-Hill Int’l., N.Y.C. 


CE-11/2 
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DENVER Thickeners offer new simplicity, new 

efficiency and long, trouble-free service in 

all clarifying, thickening and de-sliming oper- 

ations. Compare these distinctive advantages: 

@ New, fully-enclosed, weather-proofed mech- 
anism with simple, rugged gear and drive 
mechanism—available in sizes through 
72” dia. for light, medium, heavy and 
extra heavy duty in tanks to 150’ dia. 

@ Simple, effective overload indicator plus 


ea: 


NAL DISCHARGE CONE 
..-for all water and waste $ 
treatment, countercurrent washing 
and thickening and clarification operations. 


— THICKENED PRODUC 


rake lifting device, either manual or 
automatic, to avoid lost production from 
overloads. 

Spiral rakes move settled solids to center 
discharge port in only one revolution. 
Other types of rakes available to suit 
operation. Rubber covered or stainless 
steel shaft and rakes for corrosive ap- 
plications. 

Write for Bulletin No. T5-Bé6. 


DENVER Adjustable Stroke 
DIAPHRAGM PUMPS 


-+-for handling and metering 


thickened solids. 


Ability to adjust stroke while pump is operating 
makes pump particularly useful. Low head design 


-.-anti-friction bearing construction. 


Large, spe- 


cially-shaped nylon reinforced rubber diaphragm 
gives long life. Rubber covered and stainless steel 
construction available. Sizes 1 to 10”, simplex 
and duplex in capacities to 1000 g.p.m. 


BOX 5268, 


Phone CHerry 4-4466 


See our catalog on pages 
997-1004 in CEC 


STEEL HEAD 
MILLS 


Write for Bulletin No. P8-B12. 


EQUIPMENT 
COMPANY 
DENVER 17, COLORADO 


SRL 
PUMPS AGITATORS SCREENS 














LITERATURE... 


Grinding Mills for wet or dry 
grinding. Available in 29 different 
diameter sizes, from 12” to 12’6” in- 
side diameter. Capacities up to 
6650 tons per 24 hr. 

134 *The Mine & Smelter Supply Co. 


Hermetic Centrifuges can handle 
corrosion problems in epoxy resin 
processing. Engineering & full scale 
pilot plant at your service. Com- 
plete information offered. 
162A The De Laval Seperator Co. 


Impact Mill for finer & more in- 
timate dispersion of solids. Litera- 
ture on Impact Milling, Particle 
Size Reduction & the new line of 
Vibrating Screens is offered. 

B174 *Entoleter Div., Safety Industries 


New Model RL Hi-Shear 
finer, faster blending, dis- 
persing & homogenizing. Features 
controllable flow pattern. All parts 
stainless steel. Information. 
128 *Gabb Special Products, Inc. 


Bulletin provides informa- 
tion on a continuous mixer that 
combines liquids, liquids and gases, 
and liquids and solids. Installs in 
pipeline. Construction details. 

B Nettco Corp. 


Mill, Colloid for emulsifying, ho- 
mogenizing, dispersing, disintegrat- 
ing. Brochure covers advantages, 
improvements, operation and the 
applications. 
162C Chemicolloid Laboratories, Inc. 


Mills, Impact Bulletin tells most 
efficient method of achieving parti- 
cle size reduction by centrifugal 
force. Available in all sizes for any 
requirement. 

162D Safety Industries, Entoleter Div. 


Mixers, Centrifugal New principle 
of high speed mixing producing in- 
timate dispersion is covered in bul- 
letin. Compact unit adaptable to 
continuous or batch system. 

162E Safety Industries, Entoleter Div. 


Oil Reclaimer purifies vacuum 
pump oil by continuous recircula- 
tion, either on a full-flow or by- 

ass basis or intermittently on a 
atch basis. Bul. R-160. 
132 *The Hilliard Corp. 


Process Equipment New publication 
describes an intensive line of equip- 
ment for the processing of chemi- 
cals, food products and for recovery 
of byproducts. 
162F Blaw-Knox Co. 


Process Equipment The AC-VO-3 
“Nozzle-Matic” offers processing 
efficiency, higher capacities & elim- 
ination of ut-down for manual 
cleaning of centrifuge bowls. 
162G The De Laval Separator Co. 


including drum 
flakers and ers, rotary and coni- 
cal vacuum dryers, vacuum shelf 
dryers, granulators, Tornado mills, 
etc. Full information. 

177 *F, J. Stokes Corp. 


Process Mixers Bulletin 581 covers 
the complete line of impellers in- 
cluding the design & performance 
which are major factors in the suc- 
cess of process mixers. 
144 *Nettco Corp. 


Process Equipment 


Processing Equipment 
ees in metallurgy, welding, 
or testing for producing processing 
equipment. The handy index to 
the ASME Code is available. 
13 *Downington Iron Works, Inc. 


* From advertisement, this issue 
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NEW 


AUTO-BIN-DICATOR 


AUTOMATIC BIN LEVEL INDICATOR 


A versatile addition to the Bin-Dicator 
line of bulk material level controls. 


NEW corrosion-resistant 
construction 


NEW stainless steel 


diaphragm 


NEW super-sensitive 
operation 


Explosion-proof and 
general purpose models 
{=> listed by 
( i Up ;) Underwriters’ 
’ (97 Laboratories, Inc. 


Prevents overflowing of bins, 
clogging of conveyors, chok- 
ing of elevators, damage to 
machinery; cuts operating 
costs. Provides simple, reliable, 
positive control at low cost. 


, PPR . THE BIN-DICATOR CoO. 
sa Valley poe - 13946-D1 Kercheval «+ Detroit 15, Mich. 
*TM PATENT PENDING 


WE SELL DIRECT «+ PHONE ORDERS COLLECT 





HAMMOND 
TANKS 


FOR LIQUIDS AND GASES 


SPHERES + DIALIFT SYSTEM 
DIAFLOTE TANK + VAPOR-LIFT SYSTEM 
FLOATING ROOF + PLASTIC COVER 


STEEL PLATE - STAINLESS. STEEL - STAINLESS CLAD PLATES + T-1 STEEL 
AND OTHER STEEL ALLOYS - NICKEL-CLAD * ALUMINUM - ETC. 


FIELD ERECTED TANKS AND VESSELS FOR LIQUIDS, 
GASSES, VAPORS AND STORAGE OF DRY MATERIALS 


ELEVATED TANKS 


ada 


PLATE FABRICATION 


HAMMOND IRON WORKS 


\ aree 


744 BROAD STREET, NEWARK 2, NJ 


WARREN, BRISTOL and PITTSBURGH, PA 
PROVO, UTAH + CASPER, WYO. + BIRMINGHAM, ALA 
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Need Ultra-Pure 
Process, Make-Up 
or Rinse Water? 


Check the pioneer maker* 
of ‘‘Packaged”’ Demineralizers 


@ Purity in excess of 15-meg ohms 
— where you need it, in the quanti- 
ties you need. 


@ Fully Automatic Operation — set 
One switch to accomplish entire 
regeneration cycle. 


@ Shipped Completely “Packaged” 
— each unit is ready to operate 
when you receive it. 


Penfield Demineralizers are availa- 
ble in mono-column, dual-column and 
multi-column types — in flow rates 
from 10 to 10,000 G.P.H. Fifty stand- 
ard models to choose from. If complete 
system engineering is needed, that’s a 
Penfield specialty too. 


Write today for full catalog 
information. If possible, give 
flow rate and purity requirements. 


PENFIELD 


MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 


*Penfield pioneered “packaged” demineralizers 
for American industry — and remains today the 
only manufacturer exclusively making demin- 
eralizing equipment. 
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You Can Get Everything 


for every kind and type of 
INDUSTRIAL PIPING SYSTEM 
From ONE Dependable Source 


MUELLER BRASS CO._Séreamline: 
COPPER TUBE AND FITTINGS 


Streamline Copper Tube and Solder-Type Fittings 
make a tight, sanitary system with clean, un- 
obstructed joints that withstand jars and vibra- 
tions. Streamlinetube and fittings are lightweight, 
(longer lengths can be conveniently handled, 
eliminating many fittings); resist corrosive acids, 
clogging, will not rust. Products available in- 
clude K, L, M and DWV copper tube as well as 
both cast and wrought solder-type fittings in a 


complete range of sizes. 


MUELLER BRASS CO. PVC 
RIGID PIPE AND FITTINGS 


PVC for industrial piping withstands shock, 
impact, vibration and twisting; can be used at 
higher pressures than other similar materials. 
PVC resists corrosive action of water, oil, alka- 
line or salt solutions, gases and a wide variety 
ef acids. Economical, lightweight, PVC is fabri- 
cated in 20’ lengths; 2” through 3” sizes. 


MUELLER BRASS CO. 
VALVES OF ALL TYPES 


Streamline valves are ruggedly designed and 
built to give years of trouble-free service. They 
are made of non-porous, cast red brass and all 
working parts are precisi hined for per- 
fect alig t of seating surfaces. Positive seat- 
ing is further assured by tough composition 
discs. Complete range of sizes and styles in- 
cludes compression stops, gate, globe and swing 
check valves, boiler drains and sill cocks. 








Write today for complete information on Mueller 
Brass Co. products for any industrial piping 


LITERATURE... 


Bulletin describes Pfaud- 
ler’s “E” Series reactors, and high- 
lights recent major improvements 
in construction. Glassed-steel units 


to 2,000 gal. 
164A The Pfaudler Co. 


Screens, Vibrating Important new 
design, compact, high capacities, 
low power requirements for long 
life. Available in all sizes to meet 
requirements. Bulletin. 

164B Safety Industries, Entoleter Div. 


Spiral Rake Thickeners 
water & waste treatment, counter- 
current washing & thickening & 
clarification operations. Details in 
Bulletin No. T5-Bé6. 
162a *Denver Equipment Co. 


Steam Heated Still with Conden- 
Sate Feedback Purifier completely 
eliminates the need of cleaning a 
Still & also produces distilled water 
of highest purity. Bul. 145A. 

178a *Barnstead Still & Sterilizer Co. 


Ultrasonic Homogenizers 
lustrated bulletin describes tech- 
niques and applications possible 
with manufacturer’s line of ultra- 
sonic homogenizers. 
64C Sonic Engineering Corp. 


Pumps, Fans, Compressors 


Compressors Booklet entitled 
“Compressed Air Fundamentals” 
aids selection of small packaged air 
compressors. Tabular and chart 
data on engineering with air. 
164D Ingersoll-Rand 


Compressors, Dynamic supplied in 
sizes from 15 to 15,000, & designed 
for any class of service from fur- 
nishing plant air to compressing 
hot process gases. Bul. 348-11. 
101 *Joy Manufacturing Co. 


Compressors, Reciprocating 
available in a wide range of sizes 
for both oil-free and plant air serv- 
ice. Complete information con- 
tanied in Bul. 349-11. 
103 *Joy Manufacturing Co. 


Fluids Handling “Buyers’ Guide to 
Equipment and Services for Handl- 
ing and Processing Liquids and 
Gases” covers complete line of man- 
ufacturer’s products. 
164E Permutit Co. 


Process Pumps Bulletin covers wide 
line of pumps designed to handle 
difficult pumping problems. Hori- 
zontal or vertical, propeller and 
centrifugal. Specifications. 
164F Lawrence Pumps, Inc. 


Pump Non-Foaming pumps are 
safe for auto-detonating fluids such 
as Hydrazinc, Nitroglycerine, Hy- 
drogen Peroxide, etc. Literature on 
All-Chem Pump. . 

*ECO Engineering Co. 


The type “KC” is designed 
to live with corrosive liquids. Hori- 
zontal & vertical shaft pumps for 
handling abrasive mixtures also 
available. Pump Selector offered. 
BL165 *Nagle Pumps, Inc. 


Pumps Series H Durcopumps are 
available in twelve standard corro- 
sion resisting alloys with capacities 
—_,* to 3500 gpm, and heads to 
119 *The Duriron Co., Inc. 


MUELLER BRASS CO. 


PORT HURON 51, MICHIGAN 





* From advertisement, this issue 


November 2, 1959—-CuHEMICAL ENGINEERING 








REDUCE OPERATING COST 
of VACUUM SYSTEMS | 
with this “AERO” (air-cooled) x go ‘ New 
VAPOR CONDENSER 2 Wa design of 


With free air the cooling medium, you 3 . 
use the least water, evaporated in the , : ERGUSON 


air stream. You save the cost and 


pumping of large volumes of con- | & : . . 
densing water. r { 7 Drain 


Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- ; 
ing in the operation of steam ejector : | 
of vacuum pump. _ 
This air-cooled condenser gives you Niagara Aero Vapor Condenser Panel Casing 
. h h construction gives access to all parts, saves first 
more capacity than other types at a costs in shipping and installation. 


substantial saving of steam and power. ry 
Water supply, scaling treatment and Maintenance expense is low. Niag- Valve 
disposal problems are eliminated. ara Aero Vapor Condenser Panel Cas- : 

You get pure condensate, an im- ing construction gives access to all 
proved preduct; often profit by recov- parts, saves first costs iz shipping and 
ery of residues now wasted. There can installation. Summer-winter dampers 
be no contamination of your product and Balanced Wet Bulb Control pro- - 
at any time; it never touches raw water. vide precise, year ’round adjustment Completely self-draining 
Condensing, of water, of solvents or of of capacity to load. 
your product, is simplified; you have Constant temperature, uniform pro- valve features freeze-proof 
one, compact, easily maintained unit ducts and maximum production 12 
replacing both cooling tower and bar- months a year are assured. Capacities outside screw and yoke 


ometric or surface type condenser. up to 15 million BTU/hr. bolted bonnet: perfect alignment 
‘ 





Write for full information. Ask for Bulletin 129R 
The newly improved design of the 


N IAG A RA B L Ow E R co M PA NY Jerguson No. 23 Drain or Sampling Valve 


uses a special-type bolted bonnet which 
Dept. CE-11, 405 Lexington Ave., New York 17,N.Y. assures perfect alignment and freeze- 


Niagara District Engineers in Principal Cities of U. S. and Canada proof action. 





Self-Draining: Valve stem seats on out- 


BA RGAI N ‘ side of valve body inlet; no liquid remains 
in nipple or valve. 
HANDLING | . New OS&Y Construction: Built for 


, » corrosive conditions where inside threads 
OF : 2 sal 4 cannot be tolerated. Simplified Outside 
¥ eas a Screw and Yoke Bolted Bonnet. . 


forged yoke supports stem away. from 


CORROSIVES COB Soe gah F wisn, | lcllower bears diceedly' on teckicg, en: 


tirely independent of yoke. 


Perfect Alignment; No Freezing: 
r Design assures perfect alignment of valve, 
. i and prevents freezing by allowing stem 
j . % to work freely at all times. Operates in 
fi j normal direction with left-hand thread 

on stem. 


| ; - 
t | de PUMP | Sizes; Pressures: Popular 34” x 34" 








“g 
4 eee | size for 4000 Ibs. @ 100° F. is standard 
Ci | with Y” plugged “steaming out” or 
purge connection. Other sizes: | x 1”, 

The Nagle type ‘KC’ pump is designed to live with corrosive liquids. Impeller |} 1¥2 x 1¥2", 2 x 2”. Many optional 
and casing are available in metal or alloy best suited to resist the ravages of the features. 
particular corrosive being handled. Patented arbor bolt arrangement provides bie for data unit and complete 

. ‘ig tails, 

dial adjust o | Soe 
radial adjus wed and eomutes concuatrichty of shaft in stuffing box. Simple slip SEE BOOTHS 1211-1213, CHEMICAL SHOW 
page seal adjustment, in sturdy bearing stand. Bearings easily lubricated. Motor 
can be direct coupled or mounted overhead. 

Chemical plants have found the Nagle “KC” pump a 


real bargain when it comes to handling corrosives. It’s a 


Tough jobs call for 


pump you don’t have to replace. Pump shown is perform- Gages and Valves for the 
ing splendidly for a Michigan processing plant. Nagle also a on 


builds horizontal and vertical shaft pumps for handling JERGUSON GAGE & VALVE COMPANY 
FOR ABUSIVE abrasive mixtures or hot solutions such as molten salt or 160 Adame Street, Swine om 
Offices in Major Cities 


Heb erp re: sulphur. Write for Nagle Pump Selector. NAGLE PUMPS, Jerguson Tress Gage & Valve Co., Lid., London, Eng. 
INC., 1235 Center Ave., Chicago Heights, Ill. Se ee Se ae 
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The Cambridge 
Recording Gas Ana- 
lyzer continuously analyzes 
and records as many as six 
constituents of a gas. Elim- 
inates intermittent, slow 
and expensive manual gas 
analysis. Accurate ° 
Sensitive . . . Simple. No 
moving parts; utilizes ther- 
mal conductivity principle. 
Makes possible substan- 
tial savings in the operation 
of kilns, production of inert 
gases, and in metallurgical, 
petroleum and other chemi- 
cal processes. Single-and 
Multi-point instruments are 
available for a wide variety 
of applications 


Send for literature, please mention 
application 


CAMBRIDGE 


INSTRUMENT COMPANY, INC. 
3560 Grand Central Terminal, New York 17 


Pioneer Manufacturers of 


PRECISION INSTRUMENTS 





YOU WILL STOP USING 


PIPE COILS 


Typical 
PANELCOIL 
installed 


ee 
\ \ Se 
\ \ — } 
\- ge inan 
L— Open Tank 
- 


As soon as you become acquainted 
with the 


[De/Nn) @ 


me TATERIO- PANEL 
GEA 


you will understand _ it TAKES 
THE PLACE of old-fashioned pipe 
coils for ALL services. You, too, will 
specify PAN. 
LCOIL. Su- 
perior in every 
way. Patented 
and patents 
pending. Get 
data and prices 
on Dean's lat- 
est models 
which assure 
INCREASED 
CAPACITY. 


ao 4 Ourved for Heating Horteon- 
or wire tal Cylindrical Tank. 








Backed by 24 Years of Panet Coll Manufacturing 
DEAN PRODUCTS, INC. 612 Franklin Ave 
BROOKLYN 36, N ”. 7 T g 9-5406 





LITERATURE . . 


Type DM with capacities 
7 to 1000 GPM, head range up to 
430 feet, working pressure up to 300 
PSIG, & temperature range up to 
450 F. Bulletin No. B-1608. 
155 *Food Mach. & Chem. Corp. 


Pumps A line of pumps capable of 
handling non-abrasive liquids in 
quantities up to 70,000 gpm. is thor- 
oughly described in a new bulletin. 
Heads to 400 ft. 
166A Peerless Pump Div. 


Pumps Bulietin V-837 covers verti- 
cal pumps for pumping molten 
chemicals and horizontal pumps for 
handling black liquor, caustic, etc., 
in evaporator service. 

L156 *Taber Pump Co. 


Pumps, Acid Pumping parts are 
available in a variety of metal al- 
loys, as well as plastic, to cover a 
wide range of corrosive applica- 
tions. Details. 

179 *A. R. Wilfley & Sons, Inc. 


Pumps, Diaphragm for handling & 
metering thickened solids. Sizes 1” 
to 10”, simplex & duplex in capaci- 
ties to 1000 g.p.m. Details in Bul- 
letin No. P8-B12. 
162b *Denver Equipment Co. 


Pumps, Vertical with no sub- 
merged bearings for pumping abra- 
sive corrosive slurries. Bul. 203-7 
for complete summary of acid & 
chemical pump data. 

130 *Lawrence Pumps, Inc. 


Services & Miscellaneous 


Cryogenics Application Laboratory 
Research facilities are available for 
consultation on industrial problems 
involving low temp. application. Il- 
lustrated brochures. 

25 *North American Philips Co. 


Fume Hoods Catalog illustrates and 
describes a complete line of fume 
hoods. Includes elevation, duct lo- 
cation and roughing-in ‘drawings. 
Also blower data, face velocity. 
166B Kewaunee Mfg. Co. 


Safety Manual A practical working 
guide to safe handling and he 
tion of flammable liquids in the 
process industries is available on 
request. 
166C Protectoseal Co. 


Testing Service Bulletin 5902 de- 
scribes the company’s Materials 
Evaluation Div.’s_ facilities and 
services for analysis, development, 
research and inspection. 
166D . S. Testing Co. 


Radiation Safeguards p. “Ad- 
vanced Film Badge Dosimetry” de- 
scribes company’s film badge serv- 
ice for firms whose personnel may 
be harmed by ionizing radiation. 
166E Controls for Radiation, Inc. 


Radiation Safeguards p. “Bio- 
Assays for Hazard Control” de- 
scribes program company offers to 
continuously assess hazards to per- 
sonnel in radioisotope operations. 
166F Controls for Radiation, Inc. 


Water Conditioning 2 p. “The Care 
and Operation of Zeolite Soften- 
ers” covers bacterial fouling, how 
exchange materials should be han- 
dled for maximum efficiency. 
166G Betz Laboratories, Inc. 


* From advertisement, this issue 





FOR INDUSTRY... 


The most complete line of 
industrial dehumidifiers 
—atmospheric and pressure 


. .. another application of 
DESOMATIC PRODUCTS 


Desomatic Pnoduch, 


1109 WEST BROAD STREET 
FALLS CHURCH, VIRGINIA 











PROFESSIONAL 
SERVICES 

















ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn. 








CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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PATENT ATTORNEYS 


THE CHEMSTRAND CORPORATION, a ten year old, rapidly 
expanding company—already a leader in the chemical textile 
fiber field—is seeking attorneys for patent and legal problem 
work associated with new product and process development. 
Law degree from an accredited institution and a minimum of two 
years experience in patent procedures preferably in the chemical 
field required. Degree in science or engineering desirable. 


Salary commensurate with experience. 


Position located at 


Chemstrand’s corporate headquarters in Decatur, Alabama. 


Send resume including salary information to: 


Technical Personnel Manager 
The Chemstrand Corporation 
Box P-7 

Decatur, Alabama 





Research and Development 


Must be mathematically oriented. 
Technical Sales Work Product 
Production Supervision 


salary requirements to 
Manager, Technical Employment 
Hercules Powder Company 


WANTED: 
Men Seeking A Career Not A Job 


Excellent opportunities are now available with Hercules Powder Company for 
men with a B.S. or M.S. in chemical engineering or a B.S. or M.S. in chemistry. 
This well established company in the field of organic chemical raw materials and 
explosives has challenging positions available in: 
development of 

also improvement in manufacturing techniques on established products. 
Chemical Engineering Design—-Equipment design utilizing digital computer— 


Application 
Analytical Research 
Hercules operates on a national scale and openings are in various parts of the 
U. S. Good working conditions with excellent employee benefit programs are 
combined with a chance to match your talents to the position most suited to you. 
Applicants should be not more than six years from their undergraduate degree. 
Please send reply giving details of education, professional experience and 


900 Market Street, Wilmington, Delaware 
All replies will be treated in confidence. 


new processes and products 











Reinforced Plastics Engineers 

Salaries to $10,000 

New division of established company seeks quali- 

fied staff engineers for research, development and 

production, Experience in Epoxies, Melamines and 

Phenolics required. Excellent advancement oppor- 

tunities. 
Contact: R. C. Cross 

6 N. Michigan Ave., Suite 708, Chicago 2, III. 

Financial 6-1155 








PROCESS ENGINEERS 


McKee has permanent opportunities for 
Chemical Engineers experienced in process 
design for Petroleum and Chemical Plants. 
Openings at our Cleveland offices. 











ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Retired C. E. Wanted. Manufacturer extend- 
ing production to related lines desires serv- 
ices or technical guidance of Chemical 
Engineer having substantial experience in ad- 
hesives, synthetic resins, industrial chemi- 
cals. P-2734, Chemical Engineering. 








Send detailed resume to: 


G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave., Cleveland 1, Ohio 

















SELLING GPPORTUNITY WANTED 


Ss ful M f ers Representative 





Chemical or Mechanical Engineer, Eastern 
U. S. Manufacturer requires experienced En- 
gineer for Process and Mechanical Design of 
Fired Heaters. Age 30-40. Minimum experi- 
ence—5 years. Ch.E. or M. E. degree 
ferred, 
tially. 


P-2873, Chemical Engineering. 


EMPLOYMENT SERVICES 


Better Positions—$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
y or different location? This national 48 
old service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 3, N. Y. 


pre- 
All replies will be treated confiden- | 





with quality lines. Licensed chemical engi- 
neer and associates. Active chemical, petro- 
leum, process industries. Southern California, 
Arizona, Nevada. Desires additional class 
AA line. RA- 27 48, Chemical Engineering. 

Manufacturers. representative in Buffalo and 
Western New York needs equipment for chem- 
ical and power plants. Presently furnishing 
mechanical equipment to OEM and industrial 
accounts. RA-2836, Chemical Engineering. 


DON’T FORGET 
the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 
writing. 





EMPLOYMENT OPPORTUNITIES 


MM €@€@Mllllllllt 


Investigate 
the widest 
variety of 
openings in 








recent years 


at the Knolls Atomic 
Power Laboratory 


For the first time in recent years, 
current openings here extend into 
disciplines generally considered 
outside of the traditional nuclear 
areas. As a result, excellent op- 
portunities exist today for men 
interested in entering the nuclear 
field for the first time, as well as 
for recent graduates and, of 
course, experienced nuclear engi- 
neers and scientists. If you've 
been thinking of exploring pro- 
fessional opportunities at KAPL, 
we suggest you make your initial 
inquiry today. 


Current Openings: 


Reactor structural design 

Primary & secondary systems design 
Reactor operation 

Heat transfer, fluid flow 

Shielding design 

Powerplant performance evaluation 
Powerplant & reactor instrumentation 
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Powerplant & reactor controls 

Control drive design 

Electronic equip t 

Reactor materials diedeamen 

Process devel llurgy 

Materials tpediations experiments 

Materials quality control 

Mechanical metallurgy 

Metallography 

Applied ceramics 

Chemical analysis, vacuum techniques 

Analytical chemistry, X-ray diffrac- 
tion 

Radiochemistry 

Corrosion technology 


A, 1 








U. S. Citizenship Required 


Forward your resume in confi- 
dence, including salary require- 
Please also state your job 
Address: Mr. A. J. Sci- 


65-MK. 


ment. 
interests. 


pione, Dept. 


Knolls Alomic- Power. Laboralory 
GENERAL @@ ELECTRIC 


Schenectady, N. Y. 











CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 











CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. 


Check this issue’s listings— 


most complete in the field—for items you need now. 


» Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

® Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured @ in. 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing date—November 30th 
issue closes November 6th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 





Note Our New Address 
REMOVAL SALE 
Still Going on 
at old Location 

Send for Bulletin A-44 

The Machinery & Equipment Co. 


Used Division 


HARING EQUIPMENT CORP. 
91-93 New Jersey R.R. Ave., Newark 5, N. J. 
Market 2-3103 








NOVEMBER SPECIALS 


Nash Hytor Vac. Pump 76, with 40 H.P. motor 
Abbe 5’x6’ J’'ktd. Ball Mill, chrome mang., steel 
4 Mikro’s-Bantam, #1S!I, #2S!1, #4, with motors 
Rotex 40x84” dbl. sep. #42 Sifter, | H.P. mtr. 
BP 100 gal. 4 side Jktd Mixer, cored, sigma arms 
Gruendler “‘BB’’ Hammermill, Whirlbeater 
Gen. American 42”xi20” twin Drum Dryer 
Ribbon Blenders. Steel & SS, all sizes, New & Used 
Pfaudler 1500 gal. Glass, Closed Top Tank. 


WHAT HAVE YOU FOR SALE OR TRADE 
YOU CAN BANK ON 
EQUIPMENT CLEARING HOUSE, INC. 
111—33 Street, Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 








PRODUCTS WANTED 


Currently manufacturing and selling a 
line of equipment to the chemical indus- 
try through our own National Sales Or- 
ganization. Present sales in excess of 
$1,000,900.00 per year. Would consider 
patented or unpatented products, ideas, 
etc. Outright purchase or royalty. Re- 
plies confidential. 


BO-2640, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill 








NEW PATENTS, 
PROCESSES, 
PRODUCTS WANTED 


Well financed industrial firm will buy out- 
right, or develop and market on royalty 
basis. We are particularly interested in 
patented ideas in the chemical or packag- 
ing fields. If the item is not patented, 
disclosure will be received only on a non- 
confidential basis. Your written reply will 
receive most careful consideration. 


M. M. FISHER ASSOCIATES, Dept. H 
79 West Monroe Street 
Chicago 3, Illinois 








AVAILABLE 


Industrial waste in liquid form containing caustic 
and low percentage of sulfides in addition to some 
suspended material. This material is available 
continuously at rate of approx. 10,000 gals. per day. 
This waste is available FREE OF CHARGE except 
that user cart material from site. Material located 
within Metropolitan New York area. 

F-2825, Chem. Eng. P.O. Box 12, N. Y. 36, N. Y. 











BUSINESS OPPORTUNITY 


Capital available. Wanted—lideas in chemi- | f 


| 


cal, electronics & related fields with sufficient | 
potential to form the basis of new company. | 


Liberal stock participation available. BO- 
2866, Chemical Engineering. Class. Adv. Div., 
P.O. Box 12, N. Y. 36, N. Y. 


168 


SPECIALS OF THE MONTH 


Centrifugals: 32”, 40”, susp. 
bronze; 20” Type 316 SS 


Hyd. drive. 

Filters: Sparkler 33x26 plates, 
rub. lined. 

Kettles: 20 gal to 200 gal SS; 
75 gal 15 psi Int. pressure, 
all SS 

Mills: Prater tapered screen, 
swg hammer, 125 HP TEFC 
Mtr; 


iwers. 
100, 200 gal Dbi sigma & dup. blades 
w/power tilt & bottom dump; 165 & 75 cu ft dbi 
Ribbon 20 & 25 HP GH TEFC Mtrs, 


Turn your idle equipment into cash; we buy single 
items and complete plants. 


AARON EQUIPMENT C0. Gladstone 1-1500 


9370 Byron St., Schiller Park, Illinois 





BULK CONVEYORS 
FOR SALE 
Unused 30” Link-Belt bulk conveyors; Belt 
is spiral weave S. S. 304. 12’ Igths. Cheap. 
DAVENPORT 
Box 152, Louisville 18, Ky. 





JU 2-2661 











500,000 ft 1034” O.D. ; 

-D. 

200, -D. 
20,000 ft 16” 0.D 

All Machine Cleaned. 

INDIANA-OHIO PIPE CO 

P.O. Box 5412 Shepard Sta. Phone CL. 3-5527 

COLUMBUS 19, OHIO 


. | Grade. 








OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 
@ Wrappers @ Mixers 
@ Packaging machines ®@ Pulverizers 
® Cartoning machines © Grinders 
© Fillers @ Dryers 
© Labelers © Sifters 
© Filter presses © Cappers 
® Roller mills ®@ Tablet machines 
TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
Low Bargain Prices Available On Request 


UNION STANBARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 














4—OLIVER FILTERS 
8’ x 14’ Rotary Continuous Vacuum 
Filters. Closed steel panel drums. Rocker 
agitated troughs. Late style. Excellent 
condition. 
MUST MOVE 





MACHINERY AND 
: EQUIPMENT CoO. 
123 Townsend St. - San Francisco 7, Calif. 





Searchlight Equipment 


L . . 
ocating Service 

NO CHARGE OR OBLIGATION 
This service is aimed at helping you the reader 
of “‘SEARCHLIGHT”’, to locate Surplus new and 
used equipment not currently advertised. (This 
service is for USER-BUYERS only.) 
How to use: Check the dealer ads to see if what 
you want is not currently advertised. If not, 
send us the specifications of the equipment 
wanted on the coupon below, or on your own 
company letterhead to: 

Searchlight Equipment 

Locating Service 

Classified Advertising Division 

Chemical Engineering 

P.O. Box 12, N.Y. 36, N.Y. 


Your requirements will be brought promptly to 
the attention of the equipment dealers advertising 
in this section. You will receive replies directly 
from them. 


Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 
P.O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following: 


NAME 
TITLE 
COMPANY 
STREET . 
CITY 
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LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—CRYSTAL 
1—Bird 32” x 50’ Cont. Cent. 316 S.S. 
4—Sharples C20 Super D-Kydrators, 316 S.S. 
1—Sharple PN14 Super-D-Canters, 316 S.S. 
1—AT&M 26” sus. Cent., perf. bskt., 316 S.S. 
1—Oliver 8’ x 8’ Precoat rubber covered Ro- 
tory Vacuum Filter. 
10—Sperry 36” plate & frame Filters, rubber 
covered, cast iron, and wood. 
5—8' dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MULLS 


2—Abbe 5’ x_ 16’ brick lined Mills. 
2—30' dia. Stainless Steel Micronizers com- 
plete with Hoppers, Conveyors, etc. 


ROTARY KILNS 


1—Traylor 11’ x 155’ Rotary Kiln, 7%" shell. 
1—Renn. 6’ x 60’ Rotary Kiln, 56” shell. 


RUBBER LINED TANKS 
5—8500 gal. Vertical Storage 8’6’’ x 16’ x 8’ 


cone 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
6—2000 to 5200 gal. with Turbo Agitators. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 
7—Dorr Thickeners: 16’ dia. with Tanks. 
1—Bemis 50% Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 
65—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps 2” to 
6” with motors. 


Representatives on premises, 
2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


EQUIPMENT CO. 
BRIL 2401 Third Avenue, 
New York 51, N. Y. 


Tel: CYpress 2-5703 


SN Se EPO ie SE SE AGE AS Ck, CR Oe Os 








OIL REFINERY 


DESTREHAN, LA. 
Partial List 

5—B & W 70,000#/hr. Boilers, 450 
psi. (1956) 

1—I. R. 2 Stage Compressor, type 
2-HHe2, 3170 cfm, 125 psi, 600 
HP, (New 1958) 

87—Heat Exchangers, 50 to 6000 sq. 
ft., steel and Adm. 

40—Pressure Vessels, 3’ to 23’ dia. 

190—Centrifugal Pumps, XP motor & 
turbine drives, up to 9000 gpm. 

30—Steel Bubble Cap Towers, 2’ to 12’ 
dia., up to 109’ high. 

81—Storage Tanks, 1000 to 80,000 bar- 
rels. 

7—Hortonspheres, 5000 to 10,000 bar- 
rels. 

LIST AVAILABLE ON REQUEST 
REPRESENTATIVE ON PREMISES. 


BRIE Suruent. £0 


Tel: CYpress 2-. Sea” 


BUY BRILL 


REMOVAL SALE 
PRICES SLASHED 20 TO 50% 
Your opportunity to take advantage of tremendous 


price reductions before our move to 35-65 Jabez 
Street, Newark, N. J. 














REACTORS—EVAPS—CONDS—TANKS 


6—Struthers Wells 2000 gal. 316 S.S. jktd. agtd. Reactors. 

1—500 gal. Walters, 304 S.S. jktd. agtd. Reactor. 

1—550 sq. ft. Buflovak, monel, single effect Evaporator. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’ 50 PSI. 

1—7500 gal. nickel clad Mixing Tank, 125# nickel coils. 

1—4000 gal. Haveg Vert. Tank, 8’ x 12’. 

18,000 gal. 316 S.S. Storage Tank 11’ x 24’, ¥” Shell, 5@‘’ Heads, with 
2—320 sq. ft. Heating Coils. 

1—12,000 gal. horiz. steel Pressure Tank, 7'6’’ x 36’, 200 PSI. 

8—Stainless Heat Exchangers, 1220, 942, 786, 536, 396, 315, 250, 157 


sq. ft. 
CENTRIFUGALS 


1—Bird 18” x 28” 316 S.S. Solid Bowl, Continuous. 

1—Bird 18” x 28”, steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50’, 347 S.S. Solid Bow! Continuous Centrifuge. 
2—Sharples PY14, PN14, Super-S-Canters, 316 S.S. 

1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40’ suspended, 347 S.S. perforated basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


FILTERS 
1—Oliver 5'3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 332528 Filter, 150 sq. ft. 304 S.S. 
1—Niagra 36H110 horizontal Filter, 110 sq. ft., 304 S.S. 
1—#12 Sweetland Filter, 48 leaves, 3’’ centers, 640 sq. ft. 
2—#10 Sweetland Filters, 27 leaves, 4’ centers, 250 sq. ft. 


DRYERS 
3—Buflovak Vacuum Shelf, 20—60” x 80” shelves. 
1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Devine 5‘ x 12’, 4’ x 9’, Atmospheric, Single Drum. 
1—Baker Perkins 5‘6” x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50’, 56” x 50’, 70” x 35”. 
2—Louisville 8’ x 50’ Stainless Steel Lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 
2—Link Belt; 7'5 x 25’, 6’4” x 24’ S.S. Louvre Dryers. 
1—Stokes 3’ x 15’, Stainless Steel Rotary Vacuum Dryer. 


MIXERS 
1—Baker Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
1—Baker Perkins 100 gal. jktd., Sigma Blades. 
5—Day ‘Cincinnatus’ double arm, 250 and 100 gal. 
1—1500# Powder Mixers, 71/2 HP XP motor. 
2—Steel, jktd. Powder Mixers: 225 and 350 cu. ft 


MISCELLANEOUS 
1—Stokes R4 Tablet Press. 
2—Nash H10 Hytor Vacuum Pumps, 1500 cfm. 
2—Rotex Sifters, 40” x 84”. 
3—Robinson Gyratory Sifters 30’ x 104”, triple deck stainless. 
25—Chlorimet, Durimet and Duriron Centrifugal Pumps 11/2” to 6”. 


BRIL EQUIPMENT COMPANY 


2401 THIRD AVE. NEW YORK 51, N. Y. 
Tel.: CYpress 2-5703 @ Cable: Bristen, N. Y. 


OOO I EE I OE EN EE ES 


Site Office, Destrehan, La. Phone NORCO 6571 TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 
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For Sale... BUY ON TERMS! 
SPECIALS FROM OUR STOCK OF OVER 10,000 


om 
Mn Whole S.S. Heat Exchanger, 102%” OD Sweco 48” Stainless Steel Screen, Sin- 
Tubes 10’ long. Removable bundle gle Deck. Complete with Motor 
Sparkler Model RSC Filter. 560 sq ft. Buflovak Model J Vac. Shelf aie 


New S.S. leaves, sluicing 60" “ 
Stearns Rogers Pulp Presses. Quick — “4 - png pen Beer (2) 
adjustable cones. Gear Pinion, otary Kiln, 30” x 20’ long. Welded 


or Piecemeal 


COMPLETE 
CHEMICAL 
BY-PRODUCTS 
PLANT 


Koppers Coke Ovens 


Quenching Cars and 
Locomotives 


Pusher and Leveler Cars 
Coal Crushing and 
Washing Equipment 
Coal Handling and 
Mixing Equipment 

Coal Stocking Bridge 
Conveyors and Guides 
Acid Regenerating Plant 


Benzol Stills for Crude and 
Finished Products 


Coolers, Scrubbers and 

Piping for Gas 

Turbo Exhausters 

Naphtha and Ammonia Tanks 
Miscellaneous Storage Tanks 
3125 KVA Frequency Changer 
Piping and Valves 


All equipment and spare parts 
from 280 ovens. Plant is presently 
complete. Nothing removed. 
Formerly owned, operated and 
maintained by U. S. Steel Corpo- 
ration and known as Joliet Coke 
and Chemical Works. 


Recently shut down. 


Wrife or Wire 


M. S. KAPLAN COMPANY 
231 So. La Salle Street 
Chicago 4, Illinois 


Eeclusive Sales Agents For Present Owners 


ANdover 3-3900 Joliet phone: 7-4469 





Drives (2) 


Standard Steel 5‘ x 47’ Rotary Dryer 


Fire-box, Fans, Cyclones & Piping 


Shell 42” thick brick lining 


Day 125 gallon heavy duty Double 


Sigma Mixer. Jacketed. Power tilt 


For any item you need, wire or phone collect GA 1-1380 





SAVE ON GOOD USED MACHINERY 
Centrifugals: 12”, 30°, 40’ & 48”. 
Centrifugals: Sharples #5 & #6 Stainless. 
Dryers: Albright Neil 4x9 Atmos. Drum 
Buffalo Vac. Drum Dryer 24’’x20". 
Vac. Shelf, Atmos. & Rotary Dryers. 
Devine Vac. 8 shelf Dryer 38” x 42”. 
Filters: Vallez 49 S. S. covered leaves. 
#2 Sweetland 12 Stainless Leaves. 
Filter Presses: 6°’ to 36” Iron & Wood. 
Kettles: S.S. Jack. 20 to 500 gals. 
Dopp 350 gal. cast iron Jack. Vacuum. 
Devine Impreg. Units 30” & 36” dia. 
Steel. Alum. & Copper 5 to 2,000 gal. 
Mills: Raymond #00, 30 HP. & #0000. 
Mikro Pulverizers #4, 2, 1, & Bantam. 
Hammer Mills & Pulverizers 3 to 50 HP. 
Rotary Cutters 112 to 5 HP. & up. 
Spr. Waldron Stainless spike crusher. 
Pebble, Jar & Ball Mills, Lab. to 6’ x 8. 
“x 30°, 16 x 40”. 
- 12” x 36” Steel. 
Colloid Mills 142 HP. & up. 
Mixers: Baker Perkins Jack, 100 gals. 
Day Imperial 75 & 150 gals. 
Change Can Mixers 8, 15, 40 gals. 
Day Jumbo 700 gal. horiz. mixer. 
Sturtev, 1 ton Drum Blender 10 HP. 
Blystone 3000+ horiz. spiral mixer. 
Day 1000# Spiral Mixers, & up to 30007. 
Lancaster 6’ dia. 25 HP. & #1, 3 HP. 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP. Centrifugal 250 PSI. 
Sifters: Day, Robinson, etc. 
Tablet Machines: Stokes Rotary BB2, RB2 
& RD3, also Single & Rotary 12 to 3”. 
New 14” x 30” Rubber & Plastic Mills. 
Hydr. Dresses, Plastic & Rubber Machy. 


Partial Listings. Write for Bulletins. 
STEIN EQUIPT. CO. 
107-8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 


FEATURED ITEMS 


Sharples C27 Super-D-Hydrator S.S. 
Fletcher 30” Susp. S.S. 10/5 H.P. Centrif. 
Fletcher 40” Susp. Steel Centrif. 
Pfaudier 500 Gal. Glass Lined Reactor 
Oliver 5'3’x3’ Stainless Precoat Filters 
Nooter 750 gal. Steel Reactor 300 PSI 
Link Belt 502-16 Roto-Louvre Dryer 
Vulcan 9’x100’ Rotary Kiln 
Mosser 4’x47’ Rotary Dryers 
Louisville 6’x50’ Steam Tube Dryer 
Condensers-Heat Exchangers 100 to 
5000 sq. ft. Stainless Steel, Steel, Ad- 
miralty 
Pressure Vessels 300 to 4500 gal. 
Towers and Columns 3’ to 10’ Dia. 


WRITE FOR CATALOGUES 


HEAT & POWER :.:: 


CHEMICAL EQUIPMENT DIVISION 


60 East 42nd Street, New York 17, N. Y. 
310 Thompson Building, Tulsa 3, Oklahoma 

















BALL MILLS—3’ x 12’ Abbe/40 HP—4’ x 6’ Allis 
Chalmers 60 HP Slip Ring/screwfeeder—Ken- 
nedy Van Saun 5‘ x 6’ Enclosed gears/50 HP/ 
scales /feeders/exhausters—Hardinge 6’ x 12’ 
w/200 HP Slip Ring/drum feeder. 

HAMMERMILLS — 20 HP Gruendler X— 30 HP 
Mikro 3W—40 HP Jeffrey 24 x 20—50 HP 
Wms. AKBX—100 HP Jeffrey 36 x 42—450 HP 
Penna SXT 14. 

ROTARY DRYERS—24” x 22'—36" x 24’—44” x 
25’—5' x 50’ (2) all w/motor drives—burners/ 
blowers avail. 

VACUUM PUMPS—i15 CFM Beach Russ 100 RP 
w/5 HP motor/Vee belt drive. 

SCALES—12500% capacity dial—Fairbanks Print- 
omatic—8’ x 6’ Platform. 

FEEDERS—Syntron FMI,—FM3—w/hoppers/vibra- 
tors / controls. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 











November 2, 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20’ st. steel (New) 
Clarifiers DeLaval and Sharples, st. steel. 
Concentrator: Deister rubber covered. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
H geni Disp : Tri-Homo #10, #4. 
Kettles: St. Steel, with and without ag. 
Dopp 150 gal. dbl. act. agitator. 

Mills: Mikro Bantam, 1SH, 2DH, type 24. 
Fitz Comminuting model D, st. st. 
Colloid, 3, 5, 20, 25 hp. 

Cog stain. steel, 10 hp. 

Hammer: Williams, Jeffery, Prater. Ray. 

Mixers: Dbl. and Sgl. arm sigma blade. 
Dry Powder, various sizes. 
Baker-Perkins size 17, 30 hp. 

Mix-Muller Simpson 18” lab., 3912” Porto. 

Percolator: Pfaudler 54 x 42” st. st. jack. 

Pumps: Rotary, gear, centrif., vacuum. 

Rectifying Column: 16” x 30’ Brighton. 

Screens: Selectro 4 x 10’, 3-deck. 

Still: Double effect st. st. 11.83 gal. 

Vacuum Pan: 42” Harris st. steel. 


E 
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COMPRESSORS 


World’s Best Rebuilts 
74 CEM 1500 PSI 614-3%4-1%4x7 CP. TCB3 


ng. 
1 6634-4'4-1- I 16x9 IR-ES3 
110 CFM 3000 Pst Ing. GC 50BW 
138 CFM 100 PSI 7x7 Ing. Rand ESI 
238 CFM 100 PSI 9x9 Ing. ES Worth H pe 
c 1500 PS! 10'2- 7%. 34x13 IR-ES 
100 PSI 12x11-1R-ES-1-Worth 4B 
M 125 PSI 12x13 Chie. T 
Cc 100 PSI 14x13 Ing. ES 
100PSI oe oy CP-YCE 
Vac. (8x7 I 
100 PSI 17- MOY xt2 Ing. XRE 
Lo 31xI3 Ing. ES Worth HB 
M 5 PSI 29'/2-17x12 Ing. HHE2 
600 HP syn 73.60.2300 
60’-600’ portable—gas or diesel 


AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N.J. UNion 5-4848 











ee 


inum encenew Ly Ae. : fest v ‘ai 
num Evaporator Calandria e, never u 
~ Z . ft. tube ‘ 


area. 
Schwartz finned drum d 





8. bottom d 
Calenders 3 Holl. 45” X al iu Reet 
Hydraulic Pumps. Mot 


LOUIS SUSSMAN, INC. 


800 wt Ave. (East of Doremus) 
Newark 5, Mi 








JUST PURCHASED 
2—500 gallon Pfaudler glass lined jack- 
eted and agitated reactors. 


1—400 gallon stainless steel jacketed and 
agitated reactor. 


1—Tolhurst 48° suspended centrifuge, per- 
forated stainless steel basket. 

1—l’' x Il’ Oliver rotary vacuum filter, 
stainless steel. 

2—Simpson #1!2 intensive mixers, 4'6” 
diameter pans. 

1—200 cu ft or 6000# double spiral steel 
ribbon blender. 

CHEMICAL & PROCESS MACHINERY CORP. 
52 9th Street, Brooklyn 15, N. Y. 

HY 9-7200 








1—Blender—#12 Sturtevant—dustless 
450 cu ft SS—complete with drive— 
40 HP—exp proof motor and spare 
part inventory—nearly new condition 


2—Kemp Carbon Dioxide Removal Units 
—6000 scfm inert gas capacity 


Miscellaneous pumps—tanks—motor 


Complete surplus list available upon 
request. 


The Chemstrand Corporation 


Decatur, Alabama 
Attn: C G Hudson 











BEST BUY 


50 HP AGITATOR DRIVE 
50 HP Louis Allis motor direct to 
Foote Bros. Gear Reducer 125 RPM 
output speed. Vertical mount. Pur- 
chased new in 1956. 


Wire or phone collect—GA 1-1380 





. EQUIPMENT SEARCHLIGHT 


LIQUIDATING HUGE CHEMICAL PLANT IN 
THE HEART OF DOWNTOWN BROOKLYN 





Final Close Out Prices because 12 HUGE BUILDINGS must 
be emptied at once. Out time limit expires and this choice 
equipment is priced to SELL. Most units still set up and 
connected where used. 











LOCATION: 65-9TH ST. BKLYN. SO 8-7604 


Buflovak & Blaw Knox Stainless Dryers; 54” x 30’ & 60” x 30’ 

Monel Rotary Dryer 42” x 30’ with 72 HP Motor & Accessories 

Buflovak 6’ C.I. Vert. Tube Calandria and Salt Separator 

Buffalo Cast Lead Evaporators 5’ and 6’ Diameters 

Rubber and Lead Lined Crystallizers 800 Gal.; agitated 

Bird 24” Monel & Rubber Continuous Horizontal Centrifuges 

3 Bird 40’ Rub. Covered Suspended Heavy Duty Centrifugals 

5 Jacketed Roasters or Rotary Dryers 4’ x 12’ 3”; 

Chemical Acid Resistant Pumps; Duriron, Durimet, Olivite etc. 

Large Quantity of Filter Presses, Plate & Frame 18” to 54” 

Large Quantity of TANKS, Stainless, Lined with Rubber, Lead, 
Glass 

Oliver Continuous Rotary Vacuum Filters, 8’ x 8’ and 8’ x 10’ 

2 Sharples Monel Model M4P Centrifuges Heresite contacts 

CONVEYOR in Bronze & Stainless; Bucket Elevator, Screw Con- 
veyor 

Schmidt Steel Porcelain Lined Pebble Mills; 5’ x 5’ with Balls 

Exceptional Selection of Motors, Drives, Piping, Valves etc. 


OUTSTANDING EQUIPMENT SELECTIONS 
FROM FMC's HUGE WAREHOUSE STOCK 


FATTY ACID INSTALLATION including Ni-Resist Still Pots, Monel 
Tanks, S/S Heat Exchangers, Condensers, Receivers etc. 
Double Drum Dryers from 28” x 60” to 42” x 120”: standard makes 

Swenson Quadruple Effect Long Tube Evaporators; Film type 
Zaremba Dbl. Effect INCONEL Evaporator: 430 sq. ft. surface 
Battery of NEW Unused Farrel Birmingham Late Type 14” x 30” 
Rubber or Plastic Mills each with own Uni-Drive 
Big Selection of Baker Perkins Double Arm Heavy Duty Jacketed 
Mass Mixers; some in Stainless; to 300 gal. 
Muller Type Batch Mixers by Lancaster and Simpson all sizes 
Large Stock of NEW Falcon Ribbon Mixers in Steel & Stainless 
Pebble & Ball Mills by Patterson, & Abbe: all sizes to 8’ x 8’ 
Raymond Imp Mills No. 00,0000, No. 10, 40, 47 and others 
Williams Heavy Duty Hammer Mills No. 40: up to 150 HP 
American Jacketed Sterilizers; sizes up to 30” x 48” x 84” 
Pfaudler 6’ Glass Lined and Stainless Jktd. Evaporators 
Mojonnier Stainless Vacuum Pans; 3’ x 10’ and 6’ x 12’ 
Reactors and Pressure Vessels Glass Lined and Stainless Jacketed 
and Agitated; all sizes up to 3000 gal. 


Send for New Issue FIRST FACTS Now Ready 


FIRST MACHINERY CORP. 


Pak eee: eee be eee 22 2:2 eoked Oo a. ieee ee, ee oe 
STerling 8-4672 
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JUST PURCHASED 


1—Link-Belt #604-18 roto-louvre 
dryer, 64” dia. x 18’ long, 
w/cyclone, fans, etc. 

—Link-Belt #310-20 roto-louvre 
dryer, 315” dia. x 20’ long. 











STOCK ITEMS 


STAINLESS REACTORS—KETTLES 


1—3500 gal. T316 SS, jkt. & agit. 
2—2250 gal. T316 SS, jkt. & agit. 
1—2200 gal. T316 SS, jkt. & agit., VAC. 
1—1300 gal. T304 SS, jkt., 5 HP XP agit. 
3—750 gal. T304 SS, jkt. & agit. 

1—500 gal. T304 SS, jkt. & agit. 

6—465 gal. T304L SS, jkt. & agit. 

1—350 gal. T304 SS, jkt. & agit. 

2—125 gal. T316 SS, jkt. 


ROTARY KILNS—DRYERS 


1—-1]’ x 155’ Traylor, 7” shell Kiln. 

3—10’ x 80° rotary dryers, %” shell. 

1—9’ x 100° Vulcan, %" shell Kiln. 

1—8’ x 125’ Kiln, %" shell. 

2—7’6" x 100’ 2” shell Kilns. 

1—7’6” x 60 Kiln, 2” shell. 

4—Hardinge 88” x 70° dryers, 5” shell. 

1—7'6” x 60’ dryer, 12°’ welded shell. 

1—Allis-Chalmers 7’ x 50’ dryer, 52”. 

1—6’ x 50’ Louisville dryer. 

6—Steel dryers: 56” x 50’, 49” x 32’, 
4’6” x 40’, 4’ x 30’, 3’ x 15’. 

2—-Stainless dryers: 4'6" x 12’, 3’ x 10’. 


TANKS 


1—8000 gal. T304 SS, vert. 
12—4500 gal. nickel-clad, vert. 1254. 
1—3000 gal. alum., vert., open. 


1—10,500 gal., T304 SS, horiz., UN- 


USED, dished heads. 
2—5700 gal. T304 SS, horiz., UNUSED. 


4—Vacuum tanks w/coils, T304 SS: 


3700, 3000, 2350, 1750 gal. 
1—3400 gal. T304 SS, horiz. 
1—2000 gal. T316 SS, hopper. 

—1750 gal. T304 SS, hoppers. 





JUST PURCHASED 


~Kennedy 7’ x 9’ contin. ball 
mill, integral herringbone 
drive, 1948—150 HP. Like 
New! 
-10° dia. x 230’ long rotary 
Kiln 














PERRY 


LIQUIDATING 


CHEMICAL PLANT— ORANGE, TEXAS 


1—Struthers Wells 630 sq. ft. T316 SS evaporator. 
2—1800 cu. ft. Read weight hoppers, T304 SS, 11'10” x 10’ 5” x 10’2”, hopper 


bottom, fulcrums, scales avail. 


3—Worthington 160 ton steam-jet vacuum refrigeration units. 
3—1,000 gal. alum. cone-bottom tanks, 12’ x 31‘ OAH. 
2—Buffalo T316 SS blowers, 2330 cim, 60 HP. TEFC motors. 
2—American T316 SS blowers, 5600 cfm., 50 HP. TEFC motors. 


CENT.—FILTERS—CRYSTALLIZERS 


2—Sharples #16-P Pressurtite, T304 SS. 


2—Sharples C-20 Super D-Hydrators, T316 SS. 

1—Alco 110 sq. ft. pressure leaf filter, T316 SS. 
11—Struthers-Wells vacuum crystalizers, 1200, 560 gal., T316, cone bottoms. 
1—Eimco T304 SS rotary vac. filter, 18” dia. x 24” face. 





removable bundle. 





EXCHANGERS—CONDENSERS—COOLERS 
12—800 sq. ft. T316 SS heat exchangers, 


75—T316 tubular heat exchangers & con- 
densers, 2000, 1450, 880, 800, 750, 600, 
530, 427, 400, 300, 264, 250, 235, 200, 
185, 165, 150, 125, 64, 50, 47, 30 sq. ft. 
25—Copper & Cupro-Nickel heat exchang- 
ers & condensers, up to 1070 sq. ft. 


TYPE 316 SS KETTLES 


1—3,500 gal. Struthers-Wells 
vert., 7’ dia. x 12’ high, jack- 
eted, int. coils, 40/20 HP agit. 


1—2,830 gal. horiz. still kettle, 6’ 
x 12’ 100 sq. ft. int. coil. 


2—2.,250 gal. vert., 7’ dia. x 6’3” 
high, jacketed, 3 HP agit. 


1—2200 gal., 6’6” x 8’, vacuum. 
jacketed, agit, T316 SS. 








TYPE 316 STAINLESS STEEL TANKS 


1—17,650 gal. horiz., 9’ dia. x 36’ long, 1%" shell, ¥%" dished heads. 
1—2,830 gal. horiz., 6’ x 12’, 5/16 shell & dished heads, VACUUM. 

3—2,750 gal. vert., 7’ x 8’, dished heads, int. coils. 

9—2,300 gal. vert., 7’ x 8’, int. coils, (some w/agit). 

5—2,250 gal. vert., 7’ x 6’ 3”, dished heads. (some w/agit., some w/jacket). 
2—1,900 gal. vert., 6’ x 8’, ¥e” shell & dished heads, VACUUM. 

4—1,200 gal. vert., 5’ x 7’, dished top, cone bot., VACUUM. 


6—685 gal. vert., 3’ x 13’, internal coils. 


1—575 gal. vert., 4’ x 6’, dished heads, int. coil. 
7—560 gal. vert., 36’ x 7’, dish top, cone bot., VACUUM. 


50—Tanks & pots, 30 to 500 gal., T316 SS. 


COLUMNS—STAINLESS STEEL 


1—110” dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 

2—96” dia. Vulcan, 30 trays—bubble 
caps, T316 SS. 

1—96" dia. Vulcan, 10 trays—bubble 
cap, T316 SS. 

2—60” dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 

1—48” dia. Vulcan, 25 trays—bubbie 
caps, T304 ELC SS, 100 PSI. 

3—24” dia. Vulcan, 12 trays—bubble 
caps, T316 SS—VACUUM. 

6—T316 SS Packed Columns: 42”, 36”, 
30” dia. 

5—Steel Packed Columns: 60’, 48”, 36”. 
30”, 20”. 


COLUMNS—COPPER 


5—Vulcan copper bubble-cap columns, 
VACUUM! 72” x 40 plate; 48” x 25 
plate; 48” x 22 plate; 24” x 20 plate. 





SEND FOR 
LATEST INVENTORY 
LIST #859-A 





MISCELLANEOUS EQUIP. 


2000—T316 SS flanged valves, globe or 
gate, Y2", 1", 142” up to 12”. 
10,000—T316 SS pipe, schedule 40, 10, 
5, sizes /2", 1”, 142", 2” up to 12”. 
35—T316 SS pumps, sizes from 6” x 5” 
ot ai. 
1—Otis elec. freight elevator, 50004 
capacity @ 75 FPM. 
2—Stainless steel reboilers. 
2—Stainless steel bucket elevators, 60’ 
& 40° high. 
1—2,100 gal. vert. alum. tank, coils. 
10—T316 SS separators, 22” x 8’ deep. 
1—2,000 gal. copper tank. 
3—18,000 gal. steel tanks. 


SEND FOR CIRCULAR 


1413-21 N. SIXTH ST. 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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Take Steps Right Now 
for Extra Profit 


“GELB 


CHEMICAL PROCESS EQUIPMENT 








1—Buflovak SS rotary Vacuum dryer 3’ x 15’ 

1—Pfaudler 200 gal. glass lined jacketed reactor with im- 
peller type agitator and drive 

1—Hersey SS rotary dryer 3’ x 24’ 

1—Process Engineering SS jacketed reactor, 1500 gol., 
140# W.P. jacket, 150% W.P. shell 














AUTOCLAVES, KETTLES AND REACTORS 


4—Alco type 316 SS jacketed reactors, 300 gal. 
1—Allied Steel Products type 316 SS jacketed reactor, 750 gal. 
3—Type 316 SS 150 gal. jacketed reactor, complete with agitator 
and drive 
1—Steel & Alloy Tank Co. 100 gal. type 347 SS pressure tank, 
250 psi jacket 
1—Blaw-Knox 400 gal. steel jacketed autoclove, 570 internal 
pressure, 85# jacket 
1—Blaw-Knox 45 gal. jacketed autoclaves, 1500+ pressure 
1—Pfaudler 500 gal. glass lined jacketed reactor, complete with 
impeller type agitators, baffles and drives 
1—Struthers Wells 500 gal. nickel jacketed reactors 
1—Patterson-Kelley 6000 gal. steel jacketed reactor, 40# jacket 
complete with agitator and drive. 
1—Patterson 2000 gal. steel jacketed reactor 
28—30,000 gal. steel vertical storage tanks 


DRYERS 


1—Link Belt steel roto louver dryer, Model 1003-30 

3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 

1—Buflovak double drum dryer 42” x 120” 

3—J. P. Devine single door vacuum shelf dryers, 20, 17 and 12 
shelves 

4—Stokes Model 138J-20 single door vocuum shelf dryers, 20 
shelves, complete 

1—Stokes stainless steel rotary vacuum dryer, 2’ x 6’ 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

1—Stokes double drum dryer, 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

2—Louisville SS rotary dryers, 8’ x 50’ 

1—Louisville SS rotary kiln, 30” x 28’, complete 

1—Louisville rotary dryer, 38" x 40’, Type L 

1—Ruggles Coles 4’ x 30’ rotary kiln 

1—Traylor 4’ x 40’ rotary dryer 

1—Rotary dryer, 6’ x 36’ 


FILTERS 


3—Dorrco rubber covered filters, 6’ x 2’ 
1—Sweetland #3 stainless steel filter 
1—Niagara SS filter, Model 510-28 
1—Oliver horizontal filter, 3’ 
10—Shriver plate ond frame filter presses, 12’ to 42” 
1—Shriver rubber lined filter press, 36” x 36” 
12—Sweetland #12 Filters with 72 SS leaves 


CENTRIFUGES 


1—Tolhurst SS 20” suspended type centrifuge with perforated 
basket, complete with plow and motor 

1—AT&M 26” suspended type centrifuge with SS perforated 
basket, complete with plow and motor 

1—AT&M 48” SS suspended type centrifuge, complete with plow, 
motor and imperforate basket 

1—Bird type 316 SS centrifuge, 32” x 50” 

4—Tolhurst 30” center slung rubber covered centrifuges with 
perforated baskets and motors 


ar 
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MIXERS 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. each 
3—Robinson type 316 SS sigma jacketed heavy duty mixers, 
400 gal. 
1—Baker Perkins Size 6, double arm vacuum mixer, 2% gal. cap. 
1—12’ x 4’ type 316 SS pug mixer 
1—Patterson type 347 SS jacketed vacuum sigma kneader master, 
500 gal. 
1—Baker Perkins Size 16, Type UUEM 150 gal. jacketed double 
arm dispersion type mixer, complete with compression cover 
and 100 HP motor. 


MISCELLANEOUS 


1—Cleaver Brooks 500 HP package steam generator, 2004 
1—Ames 300 HP package steam generator, 150# 
2—Cleaver Brooks package steam generators, 50 & 80 HP, 125# 
2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 

1—Acme steel bubble cap column, 42” dia. with 10 trays 
2—Patterson-Kelley steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson-Kelley steel heat exchanger, 427 sq. ft. 

50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 

25—-Davis engineering SS heat exchangers, 145 sq. ft. and 230 

sq. ft. (NEW) 

1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
2—-Condenser Service type 316 SS heat exchangers, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulcan SS bubble cap column, 4’ x 28 plates 
3—Robins shaker screens, SS, 3’ x 6’ 
1—Swenson type 316 SS vacuum crystallizer, 3’ 6” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Blaw Knox steel distillation column, 36” x 40’ w/24 trays (NEW) 
3—Williams type 316 SS hammermills, Model AK 
1—Stokes Model T tablet press 
1—Swenson SS pilot plant spray dryer 








2—Sturtevant #7 SS dust type rotary batch blenders, 
NEW 


1—Oliver SS rotary vacuum filter, 12” x 18” : 
1—18,000 gal. stainless steel pressure tank, 60 psi 
3—Oliver SS rotary pressure precoat filters, 5’3” x 8’ 




















Established 1856 ———————_- 


R. GELB & SONS, i... 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


| U.S.HIGHWAY No.22, 
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UNION,N.J. 


* MUrdock 6-4900 7 





Viking q 
\ 
‘ 


After years of experimenting and 
testing, Viking has developed this new 
pump that assures you double to tri- 
ple life, while pumping paints, inks 
and other *abrasive liquids. Among 
its features are special ceramic bear- 
ings and mechanical seals. Designed 
for heavy duty, these pumps handle 
liquids from a minimum viscosity of 
100 S.S.U.*to heaviest viscous types. 


G.P.M. SIZES 3 - 6 - 12 - 16-25-40 


When writing for information, please give: 
@ Liquid to be pumped @ Temperature of liquid 
e “Trt of liquid @ Specific gravity 
sai @ Capacity of pump 
ep : s 
pepo ana @ Suction lift or head 
liquid @ Discharge pressure 


And ask for bulletin SP-507C 


VIKING PUMP CO. 


Cedar Falls, lowa, U.S.A. 
In Canada, it’s ‘‘ROTO-KING’’ Pumps 


See Our Unit in Chemical Engineering 











Finer and more intimate dispersion of solids 
can be achieved using an Entoleter® 
centrifugal impact mill. 


e Low cost — low power requirements 


¢ Minimum (controlled) temperature rise 


RECENT APPLICATION 

For the final dispersion of detergent, bleach, 
perfume and highly abrasive silica flour 

in a popular powdered household detergent, 
this 27’ model with abrasion resistant 
impactors does the job. 


Send for literature on Impact Milling, Particle Size 
Reduction and the new line of Vibrating Screens. 








READER SERVICE... 


INDEX OF 











Month after month you'll 
find industry’s most pro- 
gressive firms among our 
ad pages. 

Use this index to keep in 
touch with what they’re 
offering that'll help you in 
your job. 


Aerofin Corporation 
Air Preheater Corp 
Allied Chemical Corp. 
(Baker & Adamson) 
General Chemical Div 
Nitrogen Division 
Allis Co., Louis 
Amercoat Corp. 
American-Standard 
Industrial Division 
Armco Steel Corp 


Babcock & Wilcox Co. 

Tubular Products Div 
Baker-Perkins Co. 
Barnstead Still & Sterilizer Co... 
Beckman Instruments, Inc 
Bettis Corp. 
Bin-Dictator Co. 
Bird Machine Co 
Borg-Warner Mechanical Seals. 
Bowser, Inc. 
Bridge 
Brookfield Engineering Labs.... 
Buell Engineering Co 
Buffalo Meter Co 


Cambridge Instrument Co 
Camco Fittings Corp 
Ceilcote Co. 

Chemical Engineering 
Colorado Fuel & Iron Corp 
Crane Company 


Advertising Sales 
Representatives 


Atlanta 3 °. 
1301 Rhodes-Haverty Bldg., FP A 3-6951 
Boston 16 A. S. Reed 
350 Park Square Bidg., HUbbard 2-7160 
Chienge T1...... D. Gridley, J. M. Rodger, Jr. 
520 N. Michigan Ave. MOhawk 4-5800 
Gon os coc ccdiiccecagneee L. J. Biel 
55 Public Square SUperior 1-7000 
Dallas 1 Robert T. Wood 
Vaughan Bidg., 1712 Commerce 
Riverside 7-5117 
Denver 2 John Patten 
1740 Broadway Alpine 5-2981 
Detroit 26 Chas. M. Crowe, Jr. 
856 Penobscot Bldg. WOodward 2-1793 
Frankfurt/Main Michael R. Zeynel 
85 Westendstrasse 
ae Serre E. E. Schirmer 
95 Farringdon St. 
Los Angeles 17 John B. Uphoft 
1125 W. Sixth St. HUntley 2-5450 
New York 36, R. G. Frederick, A. L. Gregory, 
John R. Emery 
500 Fifth Ave. OXford 5-5959 
Philadelphia 3............ E. M. Schellenger 
6 Penn Center Plaza LOcust on 
Pittsburgh 22 G. S. Rya 
1111 Oliver Bldg. Sioa 1- 13. 14 
San Francisco 4 C. Woolston 
68 at ag St. pF... 2-4600 
errr re J. M. Rodger, Jr. 
3617 Olive Street JEfferson 5-4867 


November 2, 1959—Cuemicat. ENGINEERING 











_ ADVERTISERS 








Crosby Gage & Valve Co 
Crouse -FIINGS CO. ook ois occ iccceess 
Cuno Engineering Corp 


RPT COUN io oo oes wea esnees 

Day Company 

Dean Thermo Panel Coil Div. 
Dean Products, Inc 

Denver Equipment Co 

Desomatic Products, Inc 

Devine Mfg. Co., J. P 

Downington Iron Works, Inc.... 

Duriron Company, Inc., The 


Do you need continuous level indication? 


An electronic capacitance - sensi- 
tive measuring instrument pro- 
viding a continuous indication for 
level measurement and control of 
liquids, solids, viscous fluids, acids 
and granular materials. The 
ELECTR-O-LEVEL sensing probe 
is mounted internally and can be 
supplied as a “rigid” rod or as a 
“flexible” insulated wire. Non- 


sparking, ELECTR-O-LEVEL is 
easily installed, quickly calibrated 
and requires a minimum of main- 
tenance. Various probe designs are 
available to meet abnormal tem- 
perature and pressure conditions. 


ELECTR-O-LEVEL is used NOW 
on polyethylene levels; aluminum 
ore levels; pulverized refractory 
levels; liquid oxygen; raw sugar 
levels; liquid nitrogen and jet fuel. 


Eco Engineering Co 
Esso Standard Oil Co 


Fairbanks, Morse & Co 

Federated Metals Div. of Ameri- 
can Smelting & Refining Co... 143 

Foster Wheeler Corp 31 

POMINOIOS on ois ok 66 ee cc dee-e ac 8-9 


WRITE FOR BULLETIN L-1053 


INSTRUMENTS, INC. 
BOX 556 TULSA, OKLA, 


PIONEERS IN LEVEL MEASUREMENT AND CONTROL INSTRUMENTATION 


Gabb Sate! Products Co 
General Electric Co 
Grinnell Co. 


Hammond Iron Works.......... 163 
as eaaeiieeinand Refractories 

Oo. 
peo re rr 158 
Harshaw Chemical Co 47 





Conversion factors & technical 
data for the food industry 


Instruments, Inc. .............. 
International Nickel Co 





Jerguson Gage & Valve Co 
Jones & Laughlin Steel Corp. 
Stainless & Strip Div 159 
Joy Manufacturing Co...99, 101, 103 
revised 


Kraloy Plastic Pipe Co 


CONVERSION FACTORS 
AND TECHNICAL DATA 
FOR THE FOOD INDUSTRY 


Lawrence Pumps, Inc. 
LimiTorque Corporation 
EMrEMOIG WO, 6c secceesevctecics 


HARMEL ano THELEN 


Manning, Maxwell & Moore, 
Inc. : 
Marsh Instrument Co., Div. of 
Colorado Oil & Gas Corp 
McGraw-Hill Book Co 
Metal Hydrides, Inc 
Mine & Smelter Supply Corp.... 
Minneapolis-Honeywell 20-21 
Mixing Equipment Co. .Fourth Cover 
Morton Salt Co 115 


ORDER YOUR COPY TODAY! 


The Pillsbury Company 
Pillsbury Building 
i Box 417 
1 Minneapolis 2, Minnesota 
Enclosed is my check/money order for $20.00. Please 
send me the new 6th edition of CONVERSION FAC- 
TORS AND TECHNICAL DATA FOR THE FOOD 
INDUSTRY. 
Name 


Firm 


A ‘‘must’’ for food technicians 
in any industry! Edited by 2 
of the Food Industry’s fore- 
most technicians ... C. G. 
Harrel and R. J. Thelen of 
The Pillsbury Company. 6th 
Edition . . . $20.00. 


Nagle Pumps Co 

Niagara Blower Co 
NETTCO Corporation 
North American Philips Co 


POMEUOTIE COED. co.cc ccctaccieces 135 

WTO GED. 6.9. <cscsccetacee see 

Penfield Manufacturing Co 

Peerless Pump Div., Food 
Machinery & Chemical Corp.. 155 


Address 
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Conduit-type Master- 
mite. Grommet-type 
also available. 


-..from MARSH / 





Small solenoid valves that 
fill a BIG order 


Designed to meet the need for 
positive-acting tight-seating 
valves for use on wide variety of 
media, including oxygen, hydro- 
gen, acetylene, etc. 


Two Types: 
Conduit type and grommet type. Port 
sizes 1/8” and 1/4” NPT. 


Ten orifice sizes: 
3/64” through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also 
available in 12, 24, 208, 230, 460 V. A.C, 


Pressure to 540 psi. 


Small, but with more strength in 
the Marsh manner. Coils never 
overheat. Entire assembly leak 
tight. Remarkably quiet oper- 
ation. Cleanable without breaking 
connections. Used in any position. 
Bodies either brass bar stock or 
18-8 stainless steel. All moving 
parts stainless. Underwriters’ ap- 
proved for use on oxygen and hy- 








qurite 


ae 


drogen and as safety valves. 


MARSH INSTRUMENT COMPANY 
Dept. 24, Skokie, Illinois 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 


ADVERTISERS . . . 


Philadelphia Gear Corp 
Pillsbury Company 
Proctor & Schwartz 
Purolator Products, Inc 


Quaker Oats Co., Chemical Div.. 
Rodney-Hunt Machine Co 


Safety Industries, Inc. 
Entoleter Division 
Selas Corp. of America 
Schutte & Koerting Co 1 
Shell Chemical Corp. ..Second Cover 
Sly Manufacturing Co.,W. W... 15 
Solar Aircraft Co 
Sperry & Co., D. R 
Sprout, Waldron & Co 
Stokes Corp., F. J 
Sturtevant Mill Co 
Swenson Evaporator, 
Whiting Corp. 


Taber Pump Co 
I BN 6.0506: 6:4 5.54.6 .6.0's.4 6 a0 Sis 
TOOR OED. ois s.cibasiscecscswies 


Union Carbide Metals Co. 

Div. of Union Carbide Corp... 125 
Union Steel Corp 51 
U.S. Electrical Motors, Inc 
U. S. Gasket Co., Plastics Div of 

Garlock Packing Co. 13 


Viking Pump Co 
Vogt Machine Co., Henry 





VISCOSITY” 


* That property of a body in virtue 
of which, when flow occurs inside it, 
forces arise in such a direction as 

to oppose the flow.” — Webster 


BROOKFIELD 


* Pioneer and world leader in the 
development and manufacture of 
precision viscosity instruments 
Today, Brookfield is universally 
accepted as the World's Standard for 
Viscosity Measurement and Control! 


AND YOU 


* A scientist interested in easy, 
accurate viscosity measurement or 
control for laboratory or production 
processes. You'll be happy to learn, 
too, that more than 300 technical 
articles and references based on 
B,ookfield and viscosity measurement 
of 200 different materials have been 
published in the past ten years. You 
are welcome to any of this data which 
may pertain to viscosity measure- 
ment control problems you have. 


Brookfield know how is yours for 
the asking without obligation. 


ENGINEERING LABORATORIES 


Brovklield 


INCORPORATED 


STOUGHTON 13, MASSACHUSETTS 


VISIT THE BROOKFIELD BOOTH .. . 885-87... 
AT THE CHEMICAL SHOW—NOV. 30-DEC. 4 


Wilfley & Sons, A. R Third Cover 
Wvandotte Chemicals Co. 
Michigan Alkali Div..... 57-58, 131 


Professional Services .. ere 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT OPPORTUNITIES. 167 
BUSINESS OPPORTUNITIES 
FOQUIPMENT 

(Used or Surplus New) 


ADVERTISERS INDEX 


Aaron Equipment Co 

American Air Compressor Corp 

Brill Equipment Company 

Chemical & Process Machinery Corp.... 
Chemstrand Corporation 

MI 5 au ok aise 50-s 0 ste ee eee 167 
Davenport 

Equipment Clearing House Inc.. 

First Machinery Corporation 

Fischer Associates, M. M 

Gelb & Sons, R 

General Electric Company 

Heat & Power Company, Inc..... 
Hercules Powder Co 

Indiana-Ohio Pipe Company. . 

Kaplan Company, M. S 

Lawler Company 

Loeb Equipment Supply Company 


Machinery & Equipment Co. 
(Calif.) 168, 170, 171 


Machinery & Equipment Co. 
(New Jersey) 
McKee & Company, Arthur G 
Perry Equipment Corporation.......... 
Stein Equipment Company... 
Sussman Inc., Louis 
Union Standard Equipment Company... 
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STOKES FLAKER leads “triple play” 


production at Reichhold 


Maleic anhydride pellets are produced in a continuous 
operation... from Stokes flaker-to-granulator-to- 
tabletter...at a rate of 1200 Ibs. per hour. 


Reichhold Chemicals, Inc. has simplified the processing 
of a difficult-to-handle material with the installation 
of this Stokes designed processing system. At the 
company’s Elizabeth, N.J. plant, liquid maleic an- 
hydride is pumped from storage tanks into a Stokes 
drum flaker mounted on a platform directly above a 
Stokes tabletting machine. A Stokes oscillating granu- 
lator is suspended in between. 


Continuous Flow—After freezing the liquid and con- 
verting it into a solid, the flaker delivers the material 
directly to the granulator which, in turn, feeds the 
tabletting machine. This “triple play”’ production line 


See us at The Chem Show Booths 38 and 67 


Processing Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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takes advantage of gravity flow and eliminates inter- 
mediate handling—exceptionally important because of 
the corrosive and hygroscopic nature of maleic anhy- 
dride, and the fume problem it presents. 


Flexibility for unusual problems like this is one of the 
features you can count on in all Stokes processing equip- 
ment... including drum flakers and dryers, rotary and 
conical vacuum dryers, vacuum shelf dryers, granu- 
lators, Tornado® mills, single punch and rotary tablet- 
ting machines, vacuum ovens and furnaces, vacuum 
pumps and a wide range of related equipment. You can 
count on top performance and economy too, because 
Stokes design is based on over 50 years of close associa- 
tion with the chemical. process industries. Our Labo- 
ratory and Advisory Service can help you on special 
problems. Write or call for full information. 














NEW Barnstead Steam Heated Still with 
Condensate Feedback Purifier completely 
eliminates the need of cleaning a Still and 
also produces distilled water of the highest 
purity. 

The boiler steam which is used to heat the 
Still is first condensed through a flash cooler. 
This water is then passed through a demineral- 
izer, a carbon filtration unit and is introduced 
into the evaporator of the Still. Final distil- 
lation then removes all traces of bacteria, 
pyrogens, organic matter, ete. Since this pre- 
treatment removes all mineral solids and 
hardness from the feedwater, no scale or 
hard deposits can form within the Still, and 
neither the boiler nor the coil will ever 
require scale removing or scraping. The water 
produced is of more than 1,000,000 ohms 
resistance and is free of all non-ionizable 
impurities. Another example of Pure Water 
versatility from the firm manufacturing all 
types of Water Purification equipment. Write 
for Bulletin No. 145-A. 


This new Barnstead Pure Water Equipment, connected in series, produces 
18,000,000*ohm water in production quantities. Equipment consists of: 1. Sand 
and carbon filter for preliminary treatment of raw water. 2. A four-bed, extra-high 
capacity demineralizer for removal of most ionizable impurities. 3. Two Barnstead 
new high-purity Stills to remove the remaining non-ionizable, suspended, and 
gaseous impurities. 4. Box-type tin-lined tank for intermediate storage. 5. Mixed-bed 
demineralizer for removal of final traces of ionizable impurities. 6. Barnstead 
MF® Submicron Filter for removal of submicroscopic particles down to 0.45 
micren. 7. Tin-lined heater for final heating of water to desired temperature for 
manufacturing operation. 

If you need Pure Water, in either laboratory or production quantities, come to 
Barnstead with your problem ... Pure Water Specialists Since 1878. 

Catalog “G” describes Barnstead Water Stills in capacities of from 14 to 1000 
g.p-h. Catalog 127 on Barnstead Mix-Bed, Two-Bed and Four-Bed Demineralizers. 
Bulletin 141 describes Barnstead MF® Submicron Filter for filtering out particles 
down to 0.45 micron. 


HOW BARNSTEAD WATER STILLS AND DEMINERALIZERS 
COMBINE TO PRODUCE 


ULTRA PURE WATER(-::: 


IONIC PURITY 


NON-IONIC PURITY 


Only through distillation can complete removal of bacteria, 
organic matter, submicroscopic particles and other non-ionizable 
impurities be assured. Distillation is provided in both examples 
cited above to insure freedom from non-ionizable impurities. 
Complete information is detailed in Barnstead’s Catalog “G”. 
Write for your copy. 


The absence of ionizable impurities is assured with the extensive 
line of Barnstead equipment. Ionically Pure Water of 18,000,000* 
ohms resistance at temperature of 25°C or 26,000,000 ohms 
resistance at 18°C is produced by the equipment shown in 
upper right. This extremely Pure Water is the closest thing to 
HOH absolute — opening up new scientific and industrial 
frontiers in electronics, nucleonics, chemistry, etc. Write for 
Catalog 127-A. 


BB ariistea 


STILL AND STERILIZER CO. 


9 Lanesville Terrace Boston 31, Mass. 


CLEVELAND 
ACademy 
6-6622 


NEW YORK 
Kingsbridge 
8-1557 


BOSTON 
JAmaica 
4-3100 


178 


CHICAGO 
ROgers Park 


1-6173 


PHILADELPHIA 
LOcust an 
8-1796 1-6663 


LOS ANGELES SAN FRANCISCO 
RY: TEmplebar 
2-5391 


November 2, 1959—CueEmicaL ENGINEERING 





HARD TO HANDLE? 
"NOT FOR 


WY I LFL EY Pumping hot corrosive liquids 


efficiently is standard practice for 
Wilfley Acid Pumps. Even under 
the pressure of 24 hour-a-day schedules 

Wilfley pumps continue to deliver trouble-free 


PNeod pom 208 toe 


performance. Actual production records prove 
Wilfley consistently gives you higher output 

and lower pumping costs. Whether you are pumping 
corrosives, hot liquids or mild abrasives, there’s 

a Wilfley Acid Pump that will do the job for you. 


Pumping parts are available in a variety of 
metal alloys, as well as plastic, to cover a wide 
range of corrosive applications. 1 inch 

to 8 inch discharge sizes with 10 to 3000 GPM 
capacities and heads up to 200 feet. 


Write, wire or phone 
lete details. os ‘ ‘ — 
PP Ee eee Individual Engineering on Every Application 
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What's new in fluid mixing? Plenty! 


Your first chance to see it for yourself will be at the 
New York Chem Show, opening November 30. 


Here’s a preview of ideas from M1xco that can help you 
get more from your fluid-mixing operations. More produc- 
tivity. Longer equipment life. Lower mixing cost. And— 
yes—/ower first cost. 


1. New concept in portable mixing. There’s a new look in 
portable mixers ... a simple, smooth, rugged outline that 
promises more performance, better economy than ever. 
Some of the features you wiil see in this LIGHTNIN Portable 
are new speeds, a unique positive-drive chuck and a new 
clamping and positioning arrangement. 


2. New fixed-mounting mixers. Many of the same innova- 
tions have been carried over into the full line of LIGHTNIN 


FROM MIXCO 


3 WAYS TO GET 
MORE FLUID MIXING 
FOR YOUR MONEY 


Fixed Mounting Propeller Types. Inside and out, these new 
mixers embody the most advanced engineering —internal 
gearing, new chucking arrangement, improved propeller 
design—all centered 100% on cutting your long-term fluid- 
mixing cost. 


3. New economy for big mixing jobs. You'll see a new line of 
turbine-type LIGHTNIN Mixers—Series RE—designed spe- 
cifically for jobs in which cost is a paramount consideration. 
These mixers are precision engineered, but do not have all 
the protective features of the regular Series E 

line. They can save you money on mixing 

operations where the full scale of protective 

features is not required. 


You'll want the whole story on these exciting 
new developments. So join us at M1xco 
Booth 146. EXPOSITION ( 

CHEMICAL 


IMDUSTRIES 


MIXING EQUIPMENT Co., Inc., 128-m Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 





